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ABSTRACT OF THE DISSERTATION

THE EFFECT OF PARTICIPATION IN A “GREENING THE BCC

CURRICULUM” WORKSHOP SERIES ON THE ENVIRONMENTAL

LITERACY OF A COMMUNITY COLLEGE FACULTY
By
Margaret (Peggy) Lee Green

Florida International University, 1997
Professor Janice Sandiford, Major Professor

The purpose of this study was to develop a series of workshops designed
to raise the environmental literacy of a community college faculty and facilitate

infusion of an environmental perspective into the courses they teach. Data was

gathered on the effect of the workshops on the level of environmental literacy of
the participants as well as the persistence of any observed effect. How faculty
infused an environmental perspective into their courses was also explored.

The workshop model was developed by reviewing adult learning and
change theories, case studies of workshops at other colleges, environmental
education research, and results of a pilot study. Content, organization, and

delivery methods from these sources were selected and integrated to create the

14 components of the model employed by the workshops in this study.
Forty-two faculty from the North Campus of Broward Community College

participated in the study. The 20 workshop participants from seven academic
departments attended seven two hour workshops during the fall term of 1996,
and implemented projects to infuse environmental topics into their courses the

following term. A quasi-experimental pretest-posttest-delayed posttest
vi

nonequivalent control group design was employed in which the 22 members of

the control group who did not attend the workshops were administered the

Wisconsin Environmental Survey at the same time as the workshop participants
(immediately before the first workshop, immediately following the last workshop,

and four months following the completion of the workshop series). This

instrument, an adaption of the Wisconsin High School Student Environmental
Survey, yielded three measures of environmental literacy: Affective, Behavior,
and Cognitive Subscale scores.

The repeated measures MANOVA performed using the scores of the two

groups on the three administrations of WES revealed a significant interaction for
group by time, so repeated measures ANOVA were performed for each of the

three subscales to investigate the interaction. Tukey-HSD post hoc
comparisons indicated that for all three subscale scores, the two groups were

not significantly different on the pretest, but on the posttest and the delayed
posttest, the workshop participants demonstrated significantly higher levels of

environmental literacy. All statistical tests were performed at a = .05.
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CHAPTER ONE

Introduction

Background to the Problem

The earth's environment has been drastically altered by humans,
especially in the last century. Advances in science and technology have

created a “throw away society” based on extracting and utilizing the earth’s
resources to support an ever increasing standard of living for certain segments

of the exploding human population. However, the long term effects of this
“progress” on the environment have largely remained unrecognized until the
last few decades. Evidence of the deterioration of the earth’s ecosystems is

found in obvious phenomena such as dying forests and sterile lakes which are
the direct result of acid rain. More insidious effects have come to light in recent
years. For example, human breast milk often contains more toxins than are
permissible in milk sold by dairies (Orr, 1992). There has been an unexplained

worldwide decline in populations of amphibians (Luoma, 1997). Growing

evidence points to certain pesticides, solvents, adhesives, and plastics which
are building up in the environment acting as endocrine disrupters, interfering
with normal development and reproduction of vertebrates (Glick, 1995).
The environmental crisis.
The most important events in human history from an ecological

perspective were the development of agriculture and the industrial revolution
(Arms, Camp, Jenner & Zalisko, 1994). Traditionally social scientists have not

focused on long term environmental effects of these developments. Kupchella

(1989) noted that we often get into trouble in our society because we frame our
thinking at the wrong level and with too narrow of a focus. Broadening that
focus will allow us to see that “within the relatively short span of 10,000 years,
1

we have been changing the character of the land, oceans, and atmosphere -even the genetic character of species" (Starr, 1994, p. 624).

Human behavior is a reflection of individuals’ belief systems. An
important shift in attitude accompanied the advent of farming. People began to
view a parcel of land as a possession rather than feeling that they were part of
the natural system as was the case when their subsistence depended on

hunting and gathering (Arms et al., 1994). The chasm between humans and the
natural environment continues to grow as the scientific world view and

technology create a more and more synthetic environment in which to live.
Thus the great deterioration of the Earth’s natural system is occurring at the
same time that many humans view themselves as separated from nature and

somehow above its laws.

What are the facts concerning the extent of environmental degradation?
Turning first to overpopulation, Arms et al. (1994) suggested that most biologists

view human population growth as the most pressing problem because it

intensifies all of the other environmental issues. Global warming, acid rain, loss
of biodiversity, ozone depletion, soil loss, toxification of the biosphere, and
destruction of natural habitat are seen by biologists as warnings that we are

approaching the limits of the Earth to sustain our population.
The continued growth of the human population has resulted in
destruction of huge areas of the natural environment in this country and

throughout the world. Since the middle of the last century, the earth’s

population has quadrupled and according to the United Nations will double
again by the middle of the next century (Kates, 1994). Over 90 percent of

species extinction is influenced by destruction of habitat and alteration of habitat
by chemical pollution (Wilson, 1992). In addition, displacement by introduced

2

species and overharvesting of plants and animals are major contributors to

reductions in native species populations. Loss of biodiversity, according to
Wilson (1992) disrupts the very fabric of ecosystems and ultimately threatens
the human species.

The problems of increased energy demands and environmental pollution
accompanying the exponential growth of the human population coupled with

over-consumption are creating a crisis in the Earth’s ecosystems. Ehrlich and
Ehrlich (1996) estimated a twenty-fold escalation of the pressure humanity

places on the environment since 1850. Fossil fuels are nonrenewable,
dwindling, and environmentally costly to extract and use. Nuclear energy
generates radioactive wastes which are difficult to store safely. Pollutants

adversely affect the health and survival of all living organisms, including
humans. Industrial smog, photochemical smog, acid rain, deterioration of the

ozone layer, and global warming affect the atmosphere. Water pollution results
from runoff of fertilizers, pesticides, and sediments as well as dumping of

industrial wastes, human sewage, and trash. The land surface is being

damaged by accumulation of solid wastes, widespread desertification, and

destruction of forests and other biomes (Starr, 1994).
Miller (1996) stated that in 1992 over 1600 scientists from 70 countries,

including 102 of the 196 living Nobel laureates, signed and sent to government
leaders throughout the world a declaration, “World Scientists’ Warning to

Humanity" which included the following passages:

The environment is suffering critical stress.. .Our massive tampering with
the world’s interdependent web of life-coupled with the environmental
damage inflicted by deforestation, species loss, and climate changecould trigger widespread adverse effects, including unpredictable
collapses of critical biological systems whose interactions and dynamics
we only imperfectly understand. Uncertainty over the extent of these
effects cannot excuse complacency or delay in facing the threats. ..

3

A new ethic is required--a new responsibility for caring for
ourselves and for the earth. We must recognize the earth’s limited
capacity to provide for us...We must no longer allow it to be ravaged.
(P- 4)

Reasons for hope.
Awareness of the decline in the health of the earth’s functioning

ecosystems on which all life, including our own, depend has fueled a movement
to change the way we use the earth’s resources by creating sustainable human
societies. Sustainable societies will control population growth, rely on

renewable resources, recycle materials, reduce pollution, and conserve
resources (Chiras, 1990).

Signs of the growing concern for our present unsustainable practices
which “are treating the Earth as a corporation in liquidation,” according to

economist Herman Daly (Chiras, 1995), are arising on many fronts. A
movement called biorealism involves architects, city planners, engineers,

designers, biologists, chemists, economists, corporate executives and
government officials who are redesigning human systems based on principles

found in nature (Frenay, 1995). By bringing together innovative engineers,
technicians and scientists, the Rocky Mountain Institute has been successful in

developing ways to increase efficiency in the use of fossil fuels and is
developing cost effective means to tap renewable energy resources
(Knickerbocker, 1991).

A philosophical movement, deep ecology, addresses

the human role in relation to natural systems (Sessions, 1995). "Religious

organizations are uniting with each other and with the scientific community to

improve environmental protection” (Baker, 1996, p. 475).

According to Thomas Berry, human culture has passed through three
stages: tribal-shamanic, classical, and techno-industrial (Holland, 1985). Berry
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views our present time as a transition to the ecological age (Berry, 1990).
Holland (1996) agrees with the analysis, but calls the stages “primal speech

stage” (correlated to tribal society), “classical writing stage" (correlated to a
society of empires), “modern print stage” (correlated to a society of nations) and

“postmodern electronic stage” (correlated to a global society). Both agree that
in this progression, Western culture has unknowingly taken a path towards

destruction. Berry and Holland view the present transitional time as pivotal to
the survival of the planet and call for emergence of a new way of thinking that

can be gained through a rediscovery of the wisdom of the indigenous peoples.
In this wisdom, which in many ways is antithetical to science as we teach it,
physical knowledge is inextricably bound up with spirituality and a deep sense

of identification, love, and respect for the earth and its systems. This new way of
thinking requires a reconnection to the natural world that will lead to a healing

of the earth and its inhabitants.

In order to implement a paradigm shift in our culture, a reeducation of the
citizenry to help them become aware of and care about the long term as well as
short term effects of their individual actions is now needed. According to Strapp

(1991):

It is evident that there can be no hope of finding viable solutions to
environmental problems unless and until education, at all levels, is
suitably modified to enable people from all walks of life to comprehend
the fundamental interactions and interrelationships between humans and
their environment, (p. 29)
Engleson and Yockers (1993) proposed that "We are at the beginning of a
change of world view as radical as the Copernican Revolution--a shift from a
mechanistic to a holistic and ecological view, from a value system based on

domination to one based on partnership." (p. 9)
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Federal legislation, the Environmental Education Act of 1970, first
addressed the role of education in working to solve environmental problems on

a national level (Gerdes, 1974). The 1972 United Nations Conference on the
Human Environment recommended every nation promote development of
programs in environmental education, giving rise to the genesis of such

programs in countries throughout the world. The Tbilisi Declaration was
released in 1977 following a series of international conferences sponsored by

the United Nations Environmental Programs (UNEP) and the United Nations
Educational, Scientific, and Cultural Organization (UNESCO). This important
document articulated a rationale, goals, objective categories, and guiding
principles for environmental education (Engleson and Yockers, 1993). The

Environmental Education Act of 1990 established an office of environmental

education in the US Environmental Protection Agency (Braus, 1995). In June,
1992, the United Nations Conference on Environment and Development held in
Rio de Janeiro produced an action plan for the twenty-first century which

reorients education toward a focus on sustainable development.

Environmental education in postsecondarv institutions.

Postsecondary institutions, which presumably prepare many of the
leaders and change agents of our society, however, are not currently structured

to carry out the mission of empowering students to create a sustainable future

(Orr, 1994). McGregor Smith (1995) reported:
A Club of Rome international study on education reported that the most
serious literacy crisis is focused in prestigious colleges and universities
of the industrialized nations. The modern educational establishment
gives its graduates vast powers to affect all life on Earth but no
understanding of the consequences of their use of that power. The study,
published in the book No Limits to Learning: Bridging the Human Gap,
concluded humans are choosing between a time of ultimate catastrophe
and a time of unparalleled fulfillment. Because of the literacy crisis, we
are blindly choosing catastrophe, (p.8)
6

The response of higher education to the environmental crisis has largely

been to add programs for students who wish to major in an environmental field.
In surveying offerings, Disinger (1988) found an increase in the number of

courses in environmental technology. “The 1996 edition of Peterson’s Guide to

Four-Year Colleges lists more than 750 programs in institutions across the
country offering majors in environmental studies, environmental sciences, or
related subjects” according to Collett and Karakashian (1996b, p. B1). A survey

of college catalogs reflected this proliferation of environmental specialties in
Florida. For example, the University of Florida created a College of Natural

Resources and the Environment in 1993. Florida Atlantic University has

recently developed a liberal studies program with an environmental emphasis
and houses the Florida Center for Environmental Studies. Florida International

University’s Department of Environmental Studies offers B.A., B.S. and M.S.
degrees. The University of Miami has an Environmental Science Program with
options including environmental policy, environmental planning, environmental

systems analysis, environmental engineering science, environmental geology,

environmental health, wildlife management, and ecosystems analysis. Florida
Gulf Coast University, the newest in the state system, has been designated

Florida’s environmental university.
These programs, however, do not address the fact that all students,
whatever their major, need to possess an understanding of environmental

concepts and issues and an attitude which leads them to take personal actions
which are earth friendly. How can curriculum be structured to prepare all

students to be responsible citizens who have the knowledge, skills, and
motivation needed to create a sustainable future? Disinger’s (1988) survey of

environmental programs found an increase in the number of courses including
7

environmental concerns and a small increase in the number of general

education courses with an emphasis on the environment. Bousquet (1989) also
reported that colleges and universities have modified some existing offerings in
certain courses such as biology, chemistry, philosophy, and social science to

include topics related to the environment. However, according to Collett and

Karakashian (1996b) students in other majors are “not likely to confront issues
of the biosphere or sustainable development”

(p. B4).

In response to this, the concept that an environmental perspective should
be infused into all the liberal arts disciplines has been gaining advocates. The

University of Wisconsin at Stevens Point has adopted a general education

requirement in environmental literacy (Collett and Karakashian, 1996b). Each
course in the general education curriculum at that institution must describe the
impact that human society and the ecosystem have on each other and

demonstrate the importance of environmental issues, both local and global.

Clark University, a small private school in Massachusetts, has taken the
environmental focus a step further with a new model for environmental

education at the postsecondary level ("Clark Creates Common Language,”
1996). They developed a core curriculum of eight interdisciplinary courses

required for all students, regardless of their major. Four required courses are
Environment and Culture, Earth Systems Science, Ecological Systems, and

Environmental Ethics. Four electives address quantitative methods, technical
skills, social sciences, visual arts, and humanities. All of these courses are
taken in addition to courses required for the student’s major. In addition, two

courses within the major field are linked to the environmental theme (e g.

environmental chemistry for chemistry majors). In the senior year an
interdisciplinary group research colloquium is the capstone course.

8

While this innovative program is under development at a small, private
college, most larger universities and community colleges are not in a position to

restructure their curriculum so dramatically. A coordinated effort to infuse an
environmental perspective across the general education curriculum in order to

raise the environmental literacy of all students is currently found only in a few

colleges and universities.

Effectiveness of environmental education.
Is there evidence that if environmental education is incorporated into
courses across the disciplines it can be effective in changing students’ attitudes
and actions? Research studies regarding the effectiveness of environmental
education reviewed by lozzi (1989) focused mainly on elementary and

secondary school programs. He found that almost 60% of the research studies
dealt with the affective domain, whereas the majority of research in other

disciplines focused on the cognitive domain. He related this to the fact that
researchers in environmental education recognize that focusing on developing
positive attitudes is essential to changing behaviors. As Quinn (1976, p. 65)

stated, "problems of environmental pollution are the result of the collective

interaction of many economic, social, political, and technological factors which
are ultimately the product of human attitudes and values." Studies cited in lozzi

(1989) which demonstrated effectiveness in teaching positive environmental
values include Gross and Pizzini (1979), Jernigan and Wiersch (1978) and
Wilson and Tomera (1980). On the other hand, some researchers cited by lozzi

(1989), including Kohlenberg, Phillips, Proctor (1976) and Superka and
Harmes (1978), reported no significant attitude changes. A study conducted by
Holtz (1976) concluded that in order to effect attitude change, specific activities
must be included in the program to meet that goal.
9

Ducat (1979) conducted a study of community college students using a
quasi-experimental pretest-posttest nonequivalent control group design. He
reported statistically significant gains in environmental information, attitudes,

and behavior intentions in students receiving a unit of instruction on the
environment taught in an "Introduction to Sociology and Anthropology" course.
In surveying graduates who had taken an environmental issues course, Howe

(1989) reported that almost all alumni responding to a survey indicated that the
course had helped them deal with environmental problems confronting them in
their lives. Graduates remained well informed about environmental issues.

Smith-Sebasto (1995) found that students completing an environmental studies
course at a New Jersey community college showed statistically significant gains

in (a) internal locus of control for environmentally sensitive behavior, (b)
perceived knowledge of and skill in using environmentally responsible

behavior, and (c) participation in environmentally responsible behavior.
While some express the view that the answer to the environmental crisis
is new technologies, Kates (1994) has many supporters of his view that
“Potentially more significant than new institutions or technology are new ideas

combined with an ever increasing concern for the environment." (p. 122) While
not all studies have shown that environmental education efforts result in

improved knowledge, positive attitudes, and more environmentally sensitive
behaviors, research has shown that if programs are properly structured, this end

can be accomplished. Education certainly has the potential to become a
significant part of the solution to the environmental crisis.
Addressing environmental literacy in the general education core.

The term environmental literacy was coined by Roth (1992) in the late

sixties. In 1992 he chaired a project to clarify the definition conducted by the
10

American Society for Testing and Materials Committee on Environmental
Literacy. The committee concluded that "Environmental literacy is the capacity

to perceive and interpret the relative health of environmental systems and to

take appropriate action to maintain, restore, or improve the health of those
systems" (p. 8). Environmental literacy involves particular ways of thinking,

acting and valuing that encompasses four strands: knowledge, skills, affect

(environmental sensitivity, attitude and values), and behavior (personal
investment and responsibility as well as active involvement).

While developing environmental studies and environmental science
programs as well as technical programs offering degrees and certificates in

various specialties serve to prepare students who wish to major in an
environmental field, they do not address the environmental literacy of students

in other majors. “Greening the curriculum,” by infusing an environmental

perspective across the disciplines in general education courses taken by all
students during the first two years of the undergraduate curriculum, is a

movement which was created in response to this need. Greening the

curriculum projects have begun to spring up at postsecondary institutions
across the nation including St. Thomas University in Miami, Tuft’s University in
Massachusetts, the University of Georgia, Kent State University, Slippery Rock

University, and Miami Dade Community College, to name a few. Harvard

University has announced “’The Greening of Harvard’, a proposal for the design

and implementation of an interdisciplinary program of ecology and
sustainability at all levels of its curriculum” (Denman, 1996. p.1).

At the college level, the general education core of courses is designed to,

among other things, enable individuals to understand and appreciate his/her
culture and environment (Vaughn, 1989). Bousquet (1989) stated that "If part of
11

the purpose of undergraduate education is to prepare citizens for coping with
and effecting changes in the modern world, environmental literacy should be a

component of every student's general education." (p.3) He advocated
incorporating environmental topics in the general education courses,
suggesting that this gives students insight into the fact that environmental

quality is part of all disciplines, instead of a responsibility to be delegated to
specialists and ignored by everyone else. Supporting this approach, Roth
(1992) argued that all sustainable human activities depend upon a healthy

environment and human activities affect environmental quality. Since people
have the capacity to make choices among alternative behaviors and to assess

risks, educational institutions therefore have a responsibility to impart the
required skills and understandings necessary to create a sustainable future.
“Developing such understandings and skills is not the province of some special

discipline but draws upon a broad spectrum of disciplines over time, with the

unfolding of developmental capacities” (p. 2). He concluded that the
development and fostering of environmental literacy must be included in any
general education program.

Kupchella (1989) argued that while the most compelling reason
environmental courses should be a part of the general education of all college

students is because “we have serious environmental problems certain to
continue to require the attention of educated people in all walks of life" (p. 156),

environmental issues can address other important objectives of general
education. For example, science and its connection to the real world can be

illustrated as students practice grappling with genuine issues from the
perspectives of multiple disciplines. In a quasi-experimental pretest-posttest
nonequivalent control group study, Kronholm (1993) showed that critical
12

thinking skills were improved in undergraduate students exposed to a one

semester general education course focused on the environment which was
structured to teach reflective judgment.

In addition to providing meaningful issues to analyze which require the
application of critical and creative thinking skills, other incentives for infusing

environmental literacy training in the general education core include the
opportunity to a) motivate students by relating classroom theory to the world

around them, b) practice systems thinking through understanding and solving
local and global problems, and c) connect the disciplines with a common
theme. “General education is not complete until the subject matter of one

discipline is made to touch another. Bridges between disciplines must be built,

and the core program must be seen ultimately as relating the curriculum
consequentially to life” (Boyer, cited in Vaughn, 1989, p. 11). By weaving

environmental themes throughout the curriculum, students are empowered to
draw connections between the disciplines and begin thinking in a holistic way

to solve problems.
The urgency of incorporating environmental literacy as a goal of

general education is captured by Roth (1992) in the conclusion to his report on
environmental literacy.

The planet undoubtedly can survive without our species but we cannot
survive without the life support system of the planet. If environmental
illiteracy burgeons more rapidly than environmental literacy, it is
reasonable to doubt the survival of human civilizations and to expect
ever increasing amounts of human suffering, (p. 44)

Statement of the Problem

If a reorientation is to take place in higher education so that
postsecondary institutions focus on producing environmentally literate
graduates, then the faculty must first be trained to empower them with the tools
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and motivation to accomplish this task. The purpose of this study was to
develop, as an initial step in "greening the curriculum,” a series of faculty

workshops and then to evaluate the effectiveness of the workshops in

influencing the participants’ environmental literacy.

Environmental literacy was

measured along three components: affective, behavioral, and cognitive.

Retention of environmental literacy and incorporation of an environmental
perspective into courses taught by the participants was also investigated.

Research questions.
The following research questions were addressed:

1. Will participation in the Greening the BCC Curriculum workshops
affect the level of environmental literacy of the faculty?

2. Will any observed effect on environmental literacy of faculty who
participate in the workshop series persist?

3. How will faculty who participated in the Greening the BCC Curriculum
workshops infuse environmental examples, topics, and/or themes to carry out

objectives in the courses they teach during the four month period following the
workshop series?

Hypotheses.

The following research hypotheses were tested:
1. Faculty who complete a series of seven Greening the BCC Curriculum

workshops will perform significantly better on an instrument designed to
measure environmental literacy (i.e., Affective, Behavior, and Cognitive
Subscales) on the posttest compared to faculty who do not participate in the

workshops.

2. Faculty who complete the series of seven Greening the BCC

Curriculum workshops will perform significantly better on an instrument
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designed to measure environmental literacy (i.e., Affective, Behavior, and

Cognitive Subscales) on the delayed posttest (taken four months after
completion of the workshop series) compared to faculty who do not participate
in the workshops.

The third research question regarding how faculty infuse an
environmental perspective into their courses will be addressed by reviewing
and summarizing the written reports describing the infusion projects submitted

by workshop participants.
Significance of the Study

While a growing number of institutions have implemented faculty

development workshops to raise environmental literacy of participants in order
to “green the curriculum,” it appears from a review of the literature that meager

empirical data from systematic evaluations exist to support the degree of
success of the projects. Ruskey and Wilke (as cited in Peri, 1996) urged the

assessment of projects:
If the goal of environmental education is to create an environmentally
literate citizenry, then there must be a way to determine whether or not K12 students, college students, and the general public are actually
learning, synthesizing, and applying the environmental knowledge,
awareness, skills and actions that would qualify them as such. (p. 6)

This study gathered data on the effectiveness of the initial stages (a faculty
development program) of a greening the curriculum project focused on raising

environmental literacy. It was conducted on one campus of a multi-campus,

urban community college which at the time this study began, had not previously
focused on environmental literacy as part of its mission and had no mechanism

in place to address raising the level of environmental literacy of its faculty or its

students. The data collected was useful to Broward Community College (BCC)
in Florida where it was used in deciding whether to expand the faculty
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environmental literacy workshops to all four of its campuses. In addition, while

the generalizability is limited, it is hoped that this study provided data useful for

other postsecondary institutions to consider in planning and improving greening
the curriculum projects at their campuses.

Delimitations
This study has the following delimitations:
1. The generalizability of the results is limited to the population under

discussion.
2. The research does not correlate effectiveness of the workshops with
variables such as teaching experience, discipline, employment status (full-time
or part-time), ethnicity or gender.

Assumptions

This study has the following assumptions:
1. To raise the level of environmental literacy of students, faculty must

first have attained a level of environmental literacy sufficient to share
knowledge, skills and attitudes about the environment with students.
2. Raising the level of environmental literacy of the faculty will increase
their effectiveness in weaving environmental examples and themes

appropriately into the courses they teach so that they can ultimately affect
an increase in the environmental literacy of their students.
Definition of Terms

Greening the BCC Curriculum Workshops

A series of seven workshops lasting two hours each and focusing

on activities and presentations to increase awareness and understanding of
environmental issues, encourage a positive attitude toward environmental
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concerns, and promote behaviors friendly to the environment including infusion
of an environmental perspective in courses taught by the faculty participants.
Environmental literacy

Environmental literacy is “the capacity to perceive and interpret the
relative health of environmental systems and to take appropriate action to

maintain, restore, or improve the health of those systems” (Roth, 1992, p. 8).
Affective Subscale score of the Wisconsin Environmental Survey (WES)
The average of the responses to 30 questions on the WES regarding

attitude toward the environment and efficacy beliefs compose this subscale
score. Since a Likert-type scale is employed with the least preferred response
being assigned zero and the most preferred a 4, the higher the score, the

higher the environmental literacy estimate for the affective dimension of

environmental literacy.

Behavior Subscale score of the WES
The average of responses to 16 questions on the WES regarding
personal behaviors affecting the environment compose this subscale score. A
Likert-type scale which indicates frequency of taking action is scored so that the

response indicating lowest frequency is assigned a zero and the highest
frequency a 4. The higher the score, the higher the environmental literacy

estimate relative to the behavior aspect of environmental literacy.

Cognitive Subscale score of the WES
The responses to 39 questions on the WES relating to knowledge about
ecology, environmental problems, and action strategies are used to compute

this subscale score. Correct responses are assigned a score of 4 and incorrect

responses a zero. The subscale score is the average of all responses. The
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higher the score, the higher the environmental literacy estimate relative to the
cognitive dimension of environmental literacy.
Summary

The purpose of this study was to develop and test the effectiveness of a
series of workshops in raising the level of environmental literacy of community
college faculty participants and to describe how they infused an environmental
perspective in their course(s). The study provided data for Broward Community
College to use in planning continued efforts to raise environmental literacy of its
faculty and students. Insights gained from this study will add a small piece to

the puzzle of how to reform higher education in a way which prepares our

students with what Orr (1994) describes as the “ecological design intelligence"
to create “healthy, durable, resilient, just, and prosperous communities.” ( p. 3)
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CHAPTER TWO
Review of the Literature

The purpose of this study was to develop a series of workshops and then

determine its effect on the level of environmental literacy of participating
community college faculty at the conclusion of the workshops and again four
months after the conclusion of the workshops. Raising the level of

environmental literacy of faculty is a necessary prelude to infusing an

environmental perspective across the disciplines to raise student environmental

literacy, a growing movement in higher education referred to as "greening the
curriculum.” How faculty infused an environmental perspective into their

courses was also explored.
The workshops developed in this study were based on (a) adult learning

theory to design effective delivery of the workshops, (b) change theory to design

appropriate activities and strategies to market the workshops, (c) review of
environmental education research and resource materials to develop content,

and (d) case studies of existing programs to benefit from successful models.
Adult Learning Theory

The unique characteristics of adult learners that separate them from
children is the basis of the development of the field of adult education (Merriam,

1987). In reviewing adult learning theory, she suggested existing theories can
be grouped into those based on adult learner characteristics, those exploring
adult life situation, and those focusing upon changes in consciousness

(transformational learning).

Theories based on adult learner characteristics.
The andragogical model of education formulated by Malcolm Knowles
(1980) is the basis of his theory of adult learning. It is built on assumptions
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about an adult's self concept, prior experience, readiness to learn, learning
orientation and motivation to learn (Pratt, 1993). Flowing naturally from these

assumptions are practical guides for facilitating adult learning. Adults,
according to Knowles, (a) are self-directed and do not want to feel ideas are
imposed upon them; (b) come to an educational setting with life experiences to

share (which both enrich and provide a source of bias); (c) seek skills and

knowledge to cope with day to day activities and so learn most effectively when
material is presented in the context of real-life situations, is problem-centered
rather than subject-centered, and is knowledge that can be immediately
applied; and (d) are motivated by the desire to increase job satisfaction, self-

esteem, and quality of life. The andragogical process design includes climate
setting; involving learners in diagnosing needs, planning, formulating learning

objectives, designing learning plans, and evaluating their learning; and helping

learners carry out their learning plans. While his early writings distinguished
pedagogy as teacher directed and andragogy as self directed learning,
Knowles later (1980) took the stance that pedagogy-andragogy represents a

continuum and that teacher and student directed learning may be appropriate
with children and adults depending on the situation.

Another theory based on characteristics of adult learners is the
Characteristics of Adults As Learners (CAL) model developed by Cross (1981).

One category that distinguishes adult learners that she listed is personal

characteristics which include physical, psychological, and sociocultural

dimensions. Similar to Knowles stance, Cross proposed that these are
continua and reflect development from childhood into adulthood. The second
category in her model is situational characteristics which she proposed are

unique to adult learners. These include such variables as part-time versus full
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time learning and voluntary versus compulsory participation. Her model offers a
“framework for thinking about what and how adults learn” (Cross, 1981, p. 248)

rather than providing implications for practice as Knowles theory does.
Theories based on an adult’s life situation.
Two theories which are predicated on adult’s life situation are both based
on discrepancies. McClusky (1963) focused on the difference between power
and load in his Theory of Margin . According to this view, adults constantly seek

a balance between the “load" of life which dissipates energy and the “power" of
life which allows them to deal with the load as they grow and change. When the
load is subtracted from power, the energy remaining is termed the margin. The
greater the margin, the better equipped adult learners are to meet unforeseen

emergencies, take risks, be creative, and learn.
Knox’s (1980) Proficiency Theory focused on the discrepancy between

current and desired level of proficiencies. Adults are motivated to achieve in

learning activities, according to this theory, because it is expected that adults in

our society will be proficient in major life roles and as persons. Proficiency
Theory is based upon the assumption that adult learning is developmental in
that learning is integral to the changes that occur with aging. Further, adult

learning is transactional in that learners are motivated to learn through
interaction with their social context and the people and resources within the
learning situation.
Transformational learning theories.
Instead of explaining adult learning from the perspective of adult
characteristics, social roles and responsibilities, or adult growth and
development, the following theories have a cognitive focus. They deal with the
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mental construction of experience and inner meaning. These theories center

on reflection about one’s environment and experiences.
Mezirow’s Perspective Transformation Theory (Mezirow, 1981) included

three areas of cognitive interest: (a) technical, which is task oriented and
focuses on work; (b) practical, which involves interaction and interpersonal

understanding; and (c) “emancipatory, which is characterized by interest in self
knowledge and insights gained through self-reflection” (Merriam, 1987, p. 194).
According to Merizow (1981), critical reflection and awareness of “why we

attach the meanings we do to reality ... may be the most significant
distinguishing characteristics of adult learning” (p.11). The emancipatory

dimension of adult learning is described by Mezirow (1990) as

becoming critically aware of how and why our presuppositions have
come to constrain the way we perceive, understand, and feel about our
world; of reformulating these assumptions to permit a more inclusive,
discriminating, permeable, and integrative perspective, and of making
decisions or otherwise acting upon these new understandings. More
inclusive, discriminating, permeable, and integrative perspectives are
superior perspectives that adults choose if they can because they are
motivated to better understand the meaning of their existence ( p. 14).
The reflection in action aspect of Merizow’s theory is found in related

form in Paulo Freire’s Theory of Conscientization (Freire, 1970). However,
unlike Merizow’s emphasis on personal development, Freire’s adult learning
theory was set in the context of social change and was based on the premise
that education is never neutral -- it liberates or oppresses. Working with the

oppressed, illiterate of Brazil, he championed a type of education which utilized
an adult’s ability to look critically at the world in a dialogue with others. Raising
consciousness will, according to Freire, empower people to liberate themselves

from oppression. Freire did not doubt the ability of the illiterate to work out
creative solutions to problems. "Similar to Merizow’s ‘critical reflectivity’ (1981),
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critical consciousness is marked by an in-depth analysis of problems, self
awareness, and self reflection” (Merriam, 1987, p. 195).

Within the Conscientization Theory is the concept that the traditional
“banking model” of education (in which students receive deposits of knowledge)

should be replaced with “problem-posing” education. “The problem-posing
educator constantly re-forms his reflections in the reflection of the students” who
are “critical co-investigators” (Freire, 1970, p. 61). He advocated the teacher

and student working together and learning from each other in a constantly
evolving understanding of the problems under discussion. As students and
teachers cooperate in a dialogue, a changed relationship develops between

them. Concerns which are posed by the learners themselves become the
content of the dialogue to raise consciousness. Freire (1970) envisioned as the
end goal of education “the action and reflection of men upon their world in order

to transform it” (p. 66). Conscientization contains the themes of active
involvement, experiential learning, and dialogue which are not unique to this
theory, but are found here in a novel setting.

Another adult learning theory which shares an emphasis upon the

reconstruction of inner meaning is Personal Paradigm Transition proposed by

Candy (1982). It is based on the premise that we construct multidimensional
models of reality inside our heads. When something happens, we try to fit it into
our system of constructs. If it doesn’t fit, “we either develop a new ... construct,

or we modify our perceptions of the experience” (Candy, 1980, p. 9, as cited in

Merriam, 1987). When transformation occurs, it may be traumatic and
accompanied by anxiety or it may occur slowly as part of a developmental

sequence and remain unrecognized by the person.
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While varying in perspective, all of the adult learning theories discussed

share several common elements. Most acknowledge components of adult
learning that include: (a) autonomy and self-direction as a goal, (b) the

relationship of life experiences to learning, (c) the importance of reflection upon
learning, and (d) action as an expression of learning (Merriam, 1987).

Fitting in well with these adult learning theories is Carl Rogers (1969)
vision that the proper role of the teacher of students of all ages is to serve as the

facilitator of learning. In this role, he suggested the teacher should possess the
qualities of (a) genuineness (free to express convictions and feelings without

imposing those on the learner), (b) acceptance of each learner as a person of
self-worth (capable of succeeding), (c) empathetic understanding (viewing the
world from the student’s eyes), (d) provider of resources for learning (including

sharing self), (e) participant in learning (recognizing personal limitations) and (f)

recognition of student’s individual motivation and acting as guide to individuals

in their unique pathways to understanding (C. Rogers, 1969). This model
requires that the teacher plan activities which allow students to actively
participate in the lessons, explore and critically analyze information, and

construct knowledge in a way which makes sense to each individual. Active
participation by students through the use of collaborative and cooperative
learning has been demonstrated through research studies to have many
positive effects (Goodsell, Maher & Tinto, 1992; Johnson, Johnson & Smith,
1991;). Adult learning is best facilitated in a environment which encourages

their active participation (Lawler study as cited in Lawler, 1991).
Change Theory

Understanding the change process is vital to the success of this research
project which is focusing on a faculty development program designed to
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encourage innovation in the classroom. For this project to have a measurable

effect on the participants and ultimately the students and the institution,

individuals must volunteer to attend the workshop series. Therefore, strategies

based on change theory were developed to market the workshops so that
faculty would be motivated to enroll, initiate innovations, and perpetuate

changes in the curriculum resulting in increased environmental literacy of

students.

Faculty resistance to change is a consideration in planning any

curriculum reform. Kessler, Perry and Shay (1996) suggested fear of the

unknown as one barrier to acceptance of innovations. “Knowing how to guide
those who accept change and how to support those who don’t means getting at

the heart of the change process-risk taking” (Moore & Gergen, 1985, p. 72).

These authors advocated clarifying with those involved what changes need to
occur as well as offering some reward and support.

Once faculty enroll, will they actually apply the workshop learnings to

their classrooms and their lives? The rate of adoption of an innovation depends
upon what Everett Rogers, in his seminal work on Diffusion of Innovations

(1983) called “elements”. The more of these elements present, the more likely it
will be adopted. These include:
1. Relative Advantage. Is the innovation perceived as more
economical, convenient, satisfying, ethical, or beneficial than what it replaces?

2. Observability. Are the results of the innovation visible to others and

the consequences obvious?
3. Compatibility.

Is the innovation consistent with the values, past

experiences, and needs of the potential adopters?
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4. Complexity. Is the innovation easy to understand and explain to

others?

5. Trialability. Can the innovation be tried on a small scale?
Dimensions of Environmental Literacy
In addition to understanding the dynamics at work in diffusion of

innovation, creating the desired change (in this case raising the level of the

faculty’s environmental literacy), requires that the aspects of this literacy be
defined so that appropriate learning opportunities can be designed. This task
was undertaken by the Environmental Literacy Assessment Consortium (ELAC)
in support of the North American Association for Environmental Education

(NAAEE) project to develop national standards for environmental literacy. An

environmental literacy framework was proposed based on a review of the
literature and historical definitions. The broad divisions of the framework

include the (a) cognitive dimension (knowledge and skills), (b) affective
dimension (environmental sensitivity, attitudes, and values), (c) efficacy beliefs
(locus of control and assumption of personal responsibility), and (d)

involvement in environmentally responsible behaviors. Outcomes which

correlate with the broad divisions of this framework were developed by the
Wisconsin Center for Environmental Education (WCEE) at the University of
Wisconsin at Steven’s Point. These outcomes, which are found in Appendix A,

form the framework for development of the 1994 Wisconsin High School

Student Environmental Survey.
For two reasons, the WCEE outcomes will be used as a basis for

planning content for the infusion workshops. First, they are consistent with
recent literature on components of environmental literacy (Hungerford, Peyton,
& Wilke, 1980; lozzi, Laveault, & Marcinkowski, 1990; Marcinkowski, 1991;
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Roth, 1992). Second, they are the basis of the instrument selected to assess

the level of environmental literacy of participants in this study.

Cognitive outcomes.
Knowledge possessed by an environmentally literate person compiled

by the WCEE (D. Simmons, 1995) includes knowledge of specific ecological

principles, knowledge of environmental problems and issues, and knowledge of
environmental issue investigation and action strategies. The specific principles,

problems, issues, and action strategies incorporated in the WCEE instrument
development framework are listed in Appendix A.
Affective outcomes.

The affective domain has been recognized as crucial in affecting
development of environmental literacy. Marcinkowski (1991) listed an

awareness and sensitivity toward the environment as the first component of
environmental literacy. Environmental sensitivity has been defined by

Marcinkowski & Sward (1995) as “a set of affective characteristics which result
in an individual viewing the environment from an empathetic perspective” (p. 5).

The earliest study on environmental sensitivity was done by Tanner (1980). He
surveyed professional staff and officers of three prominent conservation

organizations regarding formative experiences which led to the choosing of

conservation work. The open responses were categorized and frequencies
analyzed. In another study, Peterson (1982) sampled 22 educators from the

U.S. and Canada regarding their perception of significant influences in the
development of their own environmental sensitivity using a written

questionnaire and personal interviews. The results of Tanner’s and Peterson’s
studies were consistent in finding there are affective, cognitive, and experiential

aspects to development of environmental sensitivity which include outdoor
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recreation, experiencing nature in solitude, role models, books and
organizations, and observations of habitat alteration. Scholl (1983) sampling

suburban/urban environmentalists and Votaw (1983, as cited in Marcinkowski,
1995) sampling naturalists at Denali National Park and Preserve in Alaska
confirmed the results of the previous studies.

The affective outcomes listed by the Wisconsin Center for Environmental
Education (D. Simmons, 1995) are grouped into two categories, environmental

sensitivity/awareness and positive attitudesA/alues. See Appendix A.
Efficacy beliefs.

The outcomes for this area of environmental literacy were defined by the
Wisconsin Center for Environmental Education (D. Simmons, 1995) to include
locus of control and assumption of personal responsibility. See Appendix A.

Behavioral outcomes.

Behaviors of an environmentally literate person which were identified by
the Wisconsin Center for Environmental Education included ecomanagement,

economic action, persuasion, political action, and legal action (D. Simmons,

1995). These are detailed in Appendix A.
While the dimensions of environmental literacy have been defined by the

framework, progression through development of degrees of environmental
literacy in stages was articulated by Roth (1992). He suggested that typically
environmental literacy begins with awareness, proceeds to concern, is followed
by increased understanding and finally leads to personal actions to reduce the

negative impact of human/nature interactions. Roth emphasized that all

components are important. “Environmental literacy is a synergistic response to

the integrated involvement of all the component pieces” (Roth, 1992, p. 19).

28

Effective Environmental Education Strategies

In considering the introduction of the various aspects of environmental
literacy in the workshops being planned for this study, research by Sivek and

Hungerford (1990) using members of three Wisconsin conservation
organizations provided specific suggestions. Their study showed the best
predictors of environmentally sensitive behavior to be (a) level of environmental

sensitivity, (b) locus of control, and (c) skill in using environmental action

strategies. Focusing on these variables in programs aimed at increasing
behaviors friendly to the environment was recommended.
Developing environmental sensitivity has been considered by many

environmental educators a key first step in developing environmental literacy.

According to Marcinkowski & Sward (1995)
A more recent body of research suggests that environmental sensitivity is
a significant and major predictor of environmentally responsible behavior
(Sia, etal., 1985/86; Marcinkowski, 1989; Sivek, 1989; McConney &
McConney, 1995). As such, environmental sensitivity appears to be an
important experiential and motivational precursor, a “threshold” if you
will, for the sustained development of environmentally literate and active
citizens, (p. 8)
According to other environmental educators, there has been an

emphasis on the affective dimension at the expense of the cognitive dimension
(Gigliotti, 1990; lozzi, 1989). Evidence indicated that teaching values without

knowledge will not lead to environmentally sensitive behavior. Newhouse
(1990) and Wicker (1973) showed that discrepancies exist between attitudes
and values individuals hold and their behavior.
On the other hand, knowledge was considered by some to have the

potential to affect behavior directly or through influencing attitudes (Hungerford
& Volk, 1990). lozzi (1989) argued that possessing knowledge of how to

improve the environment alone “does not ensure one will be motivated to take
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action ... or use such knowledge to select the environmentally ‘sound’ or
responsible choice from among the many possible alternatives” (p. 4). This

position is supported by Doran (1977). In discussing environmental education,

Doran applied Eiss’ model of learning which implied that
behavior is a function of cognitive and psychomotor learning and that the
affective area acts as a screening device filtering the vast morass of
sensory information, and processing only some as input into the learning
model. The cyclical nature of the model is clear, as the behavior, in turn,
influences what sensory information impinges on the affective screen or
filter, (p. 52)

Ballantyne and Packer (1996) argued that “interrelatedness of
environmental knowledge, attitudes/values, and behavioral orientations is a
two-way, or mutually dependent relationship" (p. 27), and concluded that a

holistic approach should be employed. In other words, effective environmental
education must address all developmental levels of environmental literacy

referred to by Roth (1992) from affective to cognitive to behavior. Novak’s 1991

study (as cited in Zimmermann, 1996) of middle school students supported the

need to integrate knowledge and affect. Zimmerman (1996) stated, "One factor
alone is apparently not enough to inspire environmentally responsible

behavior; both motivation and knowledge of what needs to be done are
necessary” (p. 43).

Ballantyne and Packer proposed a constructivist approach to teaching
about the environment in which, according to Novak (1987, as cited in
Ballantyne and Packer, 1996)

both individuals and groups of individuals construct ideas about how the
world works. It is also recognized that individuals vary widely in how they
make sense out of the world and that both individual and collective views
about the world undergo change over time. (p. 349)
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Ballantyne and Packer (1996) also stressed the importance of helping

learners become aware of their current conceptions and alternative conceptions
by introducing new learning experiences designed to expose inaccurate or

inadequate conceptions and challenge inconsistent conceptions. If new
information is congruent with existing belief systems, learning involves

extension and elaboration, but when conflict occurs, a major shift may be
required.

Ballantyne and Packer (1996) stated that

A focus on environmental conceptions would not only enable the
integrated development of environmental knowledge, attitudes/values,
and behavior but also provide a way of addressing students’ commitment
to environmentally responsible behavior, (p. 28)
Specific examples of effective strategies to employ in developing

environmental literacy which were suggested by Ballantyne and Packer
include: (a) Role playing environmental issues debates for cognitive

development, (b) outdoor experiences with journaling, sharing personal
stories, and use of media for affective development and (c) issue investigation

and action (Hungerford and Volk, 1990, as cited in Ballantyne and Packer,
1996) for addressing the environmental behavior dimension.
Case Studies
A review of current programs reported in the literature to raise the level of

environmental literacy of postsecondary faculty in this country through in

service workshops revealed a number of models which have been developed
to serve particular participant groups for specific purposes. However, no
empirical studies evaluating the success of the programs in directly raising the

environmental literacy of participants were found. Though no formal studies

have been reported, indications that the faculty environmental literacy levels
have been raised at Tufts University, which houses the Tufts Environmental
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Literacy Institute (TELI), are evident in the large number of courses now
incorporating an environmental perspective and the active projects underway to
green the campus. (T. Cortese, personal communication, August 14, 1996).

Several faculty programs are described in the following section. An

analysis of the applicability of each model to this research project appears in

Chapter Three. Aspects of the various models were used to construct a
workshop series to serve the needs of a large, urban, community college which

is at the initial stages of a greening the curriculum project.

It should be noted that in addition to programs instituted by individual
institutions, a nonprofit organization (Second Nature) has developed regional
and on-site “Education for Sustainability” clinics open to faculty and

administrators in colleges, universities, and medical schools. They are

designed to “enhance the ability of faculty and administrative leaders at these

institutions to integrate environmental and sustainability perspectives into their

teaching, research, campus operations, and community outreach” (Second
Nature, 1997, p. 1). These faculty workshops offer another option for institutions

who do not wish to create inhouse initiatives. The case studies that follow
describe programs developed by individual colleges and universities.
Tufts University.

The TELI Faculty Development workshop promotes and supports
academic leadership to raise environmental literacy worldwide in order to build

capacity for long-term sustainability on this planet. TELI received the
President’s Challenge Award for Conservation and Education in 1991 and is
recognized as an international model for faculty development training in
environmental literacy. The environmental literacy workshops at Tufts consist of

an intensive, nine-day program. A key feature which distinguishes this design
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is the presentation of environmental literacy concepts in a format based on

participatory learning in which the most current educational theory, teaching

strategies, and assessment techniques are employed (TELI, 1996). Participants

from throughout the U.S. and countries around the world "are challenged to

address both what and how they teach as they design tailored educational
modules which address current environmental concerns” (TELI, 1996, p. 6).

Based on local case studies conducted by participants, the “oftenconflicting social, ecological, economic, cultural, and political ramifications of

issues” (TELI, 1996, p. 1) are explored. The culminating project is the
production of collaborative curriculum development projects. Instructional

methods include expert presentations, interactive multi-media technology, site
visits, dialogue with industry and community representatives, campus as

laboratory and classroom (to explore the effects of institutional practices on the

local area), and demonstrations of success (TELI, 1996).

St. Thomas University.
St. Thomas University in Miami, Florida, provides an example of how
workshops which raise the environmental literacy of participating administrators
and faculty can lead to a greening of the entire curriculum as well as campus

operations. In 1989, McGregor Smith, then director of the Earth Literacy Center

at Miami Dade Community College, facilitated interdisciplinary discussions

among a group of 8 interested St. Thomas administrators and faculty from

different disciplines each week for two months (J. lanonne, personal
communication, June 13, 1996). These forums centered on issues which raised

the level of earth literacy of the participants. Smith (1995b) defines Earth
Literacy as “an environmental movement in which life on earth is seen to be at a

turning point. The turning point is a crisis in our perception of reality” (p. 10). It
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involves “reading” the signs of the natural world, discovering our relationship to

the earth, and using this understanding to create sustainable, bioregional
communities.

The participating faculty changed the way they taught students and
formed the critical mass to initiate the first stage in what became a restructuring

of the entire institution to become a true “green campus” in its philosophy,
curriculum, and campus operations. Outreach efforts which flowed from this

focus on earth literacy led to inviting members of the community to programs on

campus focused on earth literacy. Even global outreach efforts have been
made in the form of the Study Abroad for the Environment summer program
which sends students to study ecosystems on other continents and an annual

international conference on Spirituality and Sustainability in Assisi, Italy. All
departments incorporated ecological principles into their courses and St.

Thomas was awarded the 1992 “Renew America Environmental Achievement
Award” (J. lanonne, personal communication, June 13, 1996).

Capital University.

Capital University, a small denominational college in Ohio, designed a
series of seminars focused on exploring the meaning of environmental literacy,

the sources of environmental problems, the ways colleges and universities can

be part of the problem as well as become part of the solution (Christenson,
1996). Six students and twenty-five faculty engaged in interdisciplinary
discussions examining the connection between environmental knowledge and

the ends and means of university teaching which led to the following

suggestions for needed change at Capital University: (a) create an awareness
of needed change, (b) pursue issues in their larger context of nature and

culture, (c) practice systems thinking which encourages the large and long view,
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(d) relate learning and doing, (e) model and encourage public debate and (f)

encourage critical and creative thinking about environmental issues and
sustainable lifestyles.

Miami Dade Community College.

Since 1993, Miami Dade Community College (MDCC) has offered faculty

workshops to raise environmental literacy of participants who then introduce
environmental topics or themes into the general education courses they teach.

“If we could instill a modicum of environmental awareness into every general

education course, students might begin to see the problems, not as enormous
and technological, but as a series of choices in how to live their lives” (McGuirl

& Watkins, 1995, p.1).
Each year since the inception of the workshop series entitled
Environmental Dimensions for General Education (EDGE), 8-10 faculty, each

representing a different discipline, are selected to meet once a week for two
hours over one semester to utilize resources such as video tapes, audio tapes,
and written materials related to earth literacy and then to participate in an

interdisciplinary discussion of the materials under study. Some activities
involved field trips such as an historical tour of Miami and a trip to nearby Art in
Public Places displays. These were led by workshop participants who shared

their expertise in these areas and related the activities to earth literacy, defined
as “a process of discovering humans’ relationship with the earth" (McGuirl &
Watkins, 1995, p. 1). There was “no pressure to accept any concept, only to be

open and find ideas that resonate. The faculty's task was to discover resources
suitable to their disciplines and to create modules which fit seamlessly into

existing courses while, at the same time, helping students to see their role in the
environment’ (McGuirl & Watkins, 1995, p. 2). Participants were asked to share
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their modules with colleagues in their discipline to facilitate the infusion of an
environmental perspective in the general education courses at MDCC.

Ball State University.
Since 1992, Ball State University has run a one week environmental
course development workshop to “help faculty from divergent disciplines--from

art to zoology-incorporate environmental issues into course content” (Hill,
1996, p. vii). According to Dr. B. T. Lowe, Dean of the Ball State University

College, professors from across the disciplines apply for this summer program
which pays a small stipend. The 20 participants selected meet from 2:30 - 5:30

for five days to hear speakers from the college give them information about
environmental topics including air pollution, energy, population, soil, water,

wildlife and forests. Interdisciplinary discussions are held related to these talks,
and at the end of the week, participants each give a 10 minute presentation on
how the introduction of an environmental perspective will be carried out in the

courses they teach (B. Lowe, personal communication, April 5, 1996).
Each of the workshops described above has unique aspects to its

design. The advantages and disadvantages of each were compared in
selecting features from these successful models to apply to the BCC project.

Table 1 summarizes the main features of each model.
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Comparison of Environmental Literacy Workshops at Five Postsecondary Institutions

Summary
Various adult learning theories suggested that the unique characteristics

of adult learners, their social roles and responsibilities, and their reflection on

experiences be taken into consideration in designing learning experiences.
Adults learn best when they can (a) take charge of their learning, (b) understand

the relationship between material presented and their experiences and (c) can

take immediate action to apply new skills and knowledge.

Change theory gave direction to the design and marketing of the
workshops whose goal is to empower faculty with a higher level of

environmental literacy in order to modify the curriculum in the courses they
teach. By understanding the threat posed by this change, efforts to overcome
fear of the unknown, create interest and motivation for embracing the

innovation, and support risk-taking were incorporated into the design and
implementation of the workshop series.

The content delivered in the workshops developed in this study was

defined by the dimensions of environmental literacy articulated by the
Environmental Literacy Assessment Consortium. The cognitive dimension
includes knowledge of ecological principles, environmental problems issues,
and action strategies. The affective dimension, shown through research studies

to be a most important first step in development of environmental literacy,
includes development of environmental sensitivity, awareness, positive

attitudes and values. An internal locus of control and assumption of personal

responsibility are required to reach the highest level of environmental literacy
which involves taking actions to help solve environmental problems.
Research studies in environmental education revealed that it is important

to design specific activities to teach all aspects of environmental literacy.
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Outdoor experiences have been shown to be effective in developing awareness
and sensitivity to environmental issues. There is evidence that activities which
provide the opportunity for participants to plan, apply, and evaluate alternative

actions influences factors such as locus of control and personal responsibility.
Debates on environmental issues provide an effective opportunity for cognitive
development.

Case studies of programs for faculty development workshops designed

to increase environmental literacy of faculty revealed several models. Some of
the variables include (a) who participates (faculty only or faculty and students,

in-house faculty only or faculty from other institutions), (b) format of the

workshops, (c) length, frequency, and total number of workshops, (d) content of
the workshops, and (e) the expected outcomes of the workshops.

Applicable strategies based on adult learning theory, change theory, the
environmental education literature, and case studies of faculty workshops were

selected and synthesized to create the Greening the BCC Curriculum
workshops. The rationale for incorporating particular strategies, methods, and

content in structuring the model for this study are discussed in the next chapter.
Appendix B contains an outline of the Greening the BCC Curriculum
workshops.
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CHAPTER THREE

Methodology

The purpose of this study was to develop a Greening the BCC
Curriculum workshop series and to determine the extent to which the

workshops affected the level of environmental literacy of community college
faculty participants. In addition, the extent to which environmental literacy level

was retained four months after completion of the workshop series was

examined along with how faculty infused an environmental perspective in their

course curricula. This study contributed needed assessment data for the

Greening the BCC Curriculum project at Broward Community College. Other
institutions wishing to consider a similar initiative to include concepts of
sustainability in the curriculum may also find the results useful in adapting the
model to their sites.

The instrument which was used to measure the level of environmental
literacy of participants before the workshops began (pretest), immediately upon
completion of the last workshop (posttest), and four months after the final

workshop (delayed posttest) was the Wisconsin Environmental Survey (WES),

an adaptation of the Wisconsin High School Student Environmental Survey. A
control group of equal size composed of faculty from the same site was

administered the WES concurrently with the experimental group, but did not

participate in the workshops. The form participants used in reporting their

infusion projects (Appendix C) was created by the researcher.
Subjects
Participants for this study were selected from full-time and part-time

faculty who teach classes at Broward Community College (BCC) North Campus

located in South Florida. For the purposes of this study, academic department
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heads were considered part-time faculty since, like part-time faculty, they teach

one to three courses per term. The experimental group consisting of workshop
participants was composed of volunteers from the following departments.
Science (n=6), English (n=5), Mathematics (n=4), Communications (n=2),
Visual and Performing Arts (n=1), Social and Behavioral Science (n=1), and

College Success Skills (n=1). Professional development credit, an on-going

requirement for full-time faculty at Broward Community College, was offered as
an incentive for faculty to participate. In addition to the actual time in attendance

at workshop sessions, two additional hours of professional development credit
were granted to faculty who submitted a written summary of the infusion project

developed for their classes. Other perks offered included the opportunity to
order a CD of their choice for use in their infusion project; a resource notebook

of articles, reports, and handouts appropriate to give students on both global
and local environmental issues; and a copy of Greening the College Curriculum

edited by Collett & Karakashian (1996a).
After the participants enrolled, a sample was selected from the remaining
pool of BCC North Campus faculty so that a control group equal in size to the

experimental group and with the same number of full-time and part-time faculty
from the same departments as workshop participants was formed. This was
accomplished by randomly selecting subjects for the control group

corresponding in number to the experimental group from the list of full-time and
part-time professors in the departments represented by workshop participants.

Demographic data, including years of teaching experience and self assessment

of current level of environmental literacy, were collected for subjects in each

group on the registration form (Appendix D). Anonymity of the study participants
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was maintained by asking each subject to use a four digit code for identification

on the answer sheet of the WES.
Setting

The study was conducted on the North Campus of Broward Community
College--a large, culturally diverse, multicampus, urban public community

college in South Florida. The college is accredited by the Southern Association

of Colleges and Schools, and offers the Associate of Arts transfer degree as
well as the Associate of Science degree in 51 areas to prepare students for

immediate employment. Both AA and AS degrees have a prescribed general

education requirement. The population for this study was composed of 77 full-

time and 180 part-time faculty who were employed on BCC North Campus
during the fall term of 1996.
Instrument
The Wisconsin High School Student Environmental Survey, developed
by the Wisconsin Center for Environmental Education, was adapted for use in

measuring the level of environmental literacy of participants in this study. The

modified version entitled “Wisconsin Environmental Survey” (WES) is identical

with the original version of the instrument except that section one on
demographic data is omitted and in the remaining three sections the questions

are renumbered. In addition, question 42 on the original instrument (37 on

WES) is reworded to change “school office” to “political office” and in question
90 on the original instrument (85 on WES) “your student environmental club" is

replaced with “an environmental club”. The purpose of these minor changes
was to assure the wording of questions would be appropriate for the
participants in this study. These modifications are not thought to significantly

impact the validity or reliability of the instrument.
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The instrument, which was used with permission of the Wisconsin Center
for Environmental Education in its modified form, is composed of three sections
which are each scored separately. The first section consists of 30 statements

and assesses participants’ attitudes towards the environment and efficacy
beliefs about their own power and responsibility to act to improve the

environment. For each statement, participants responded using a five-point
Likert-type scale (strongly agree to strongly disagree). The second section
contains 16 statements about personal behaviors affecting the environment.

Subjects responded using a five-point Likert-type scale based on frequency of

taking action (almost always to never). The third section consists of 39 multiple

choice questions relating to the subject’s knowledge about ecology,
environmental problems, and action strategies.

On section one (measuring attitude and efficacy beliefs), and section two

(measuring behaviors relative to the environment), the responses on the fivepoint Likert-type scale were coded so that the preferred response was given a
weight of “4" and the response showing the lowest level of environmental

literacy was given a weight of “0". Because the statements are worded such
that the most preferred answer is sometimes at one end of the scale and

sometimes at the other end, answers on some statements were reverse coded.
On the third section (measuring knowledge of ecological principles,

environmental problems, and environmental issue investigation and action
strategies) the best choice was given a weight of "4” and the three distracters a

weight of “0”. Since the number of questions differs for the three sections,

subscale scores were calculated as a mean of all statements in that section.
The procedure for scoring the instrument was designed so that the

higher the numerical mean for all answers on each subscale, the higher the
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estimated level of environmental literacy. The means of reversed and

nonreversed coded items were calculated and reported as subscale scores (on
a scale of 0 - 4) for each subject for all three administrations of the test. The

preferred direction of response on sections one (Affective Subscale) and two

(Behavior Subscale) and the preferred “best” answers on section three
(Cognitive Subscale) were “determined during the item development and
evaluation process by a consensus of the validity panel and the project working

group” (Peri, 1996, p. 43).

While the Wisconsin Center for Environmental Education developed this
instrument to acquire baseline data on high school students’ environmental

literacy, it appears to meet the needs of this study. It was used to help

determine the extent, if any, different aspects of environmental literacy were

affected as a result of participation by faculty in a series of “Greening the BCC

Curriculum” workshops. The instrument has been administered to adults in
other studies (e.g. Todt, 1995). It is based on a framework for environmental
literacy which is very similar to the framework currently under development by

the North American Association of Environmental Education Standards Project.
Instrument validity.

Peri (1996) reported the procedure used for development of the
Wisconsin High School Student Environmental Survey by the Wisconsin Center

for Environmental Education. Construct validity was established by asking a
panel of environmental education specialists to review the framework outlining

the affective outcomes and efficacy beliefs (section one of the instrument),

behavioral outcomes (section two of the instrument) and the cognitive outcomes

(section three of the instrument). To establish content validity, specific
components for each section were added and objectives written for each. Items
44

were constructed to cover all areas of the environmental literacy framework and
thoroughly reviewed by the project committee and then by a validity panel made

up of eight experienced secondary level teachers.
Items judged to possess face, content, and construct validity were placed

on four item pilot instruments which were administered to collect preliminary
data on item reliability. The results were used to select and revise items to be

placed on a pilot instrument administered the following year on a large

statewide sample. Revisions were again made, based on data collected, to
construct the current instrument.

Instrument reliability.
The reliability of each subscale of the Wisconsin High School Student

Environmental Survey was calculated based on the 1994 administration of the
instrument by the Wisconsin Center for Environmental Education (Peri, 1996).
For the Affective Subscale, coefficient alpha equals .91; for the Behavior

Subscale, coefficient alpha equals .88; and for the Cognitive Subscale,

coefficient alpha equals .84. Table 2 reports coefficient alpha calculated for the
three administrations of the modified instrument (WES) in this study.
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Table 2

Coefficient Alpha for All Administrations of WES

Subscale Score
Affective

Behavior

Cognitive

Pretest

.93

.85

.66

Posttest

.93

.91

.66

4 mo Posttest

.93

.90

.69

Administration

Design

A quasi-experimental pretest-posttest-delayed posttest non-equivalent
control group design was employed in this study to measure the effect of the

workshop series, if any, on the level of environmental literacy of participants.
Since it was not possible to randomly select or assign faculty to experimental

and control groups because participation in the training workshops was purely
voluntary (the researcher had no authority to require attendance), a true

experimental design could not be employed. However, selection of the control

group by taking a random sample of faculty matched to reflect the same number

of full-time and part-time faculty from the same departments as the experimental
group improved the design by helping establish equivalence of the
experimental and control groups on these variables. If a significant difference

had been found between the two groups on years of teaching experience
and/or self assessed level of environmental literacy, then those factors would

have been added as covariates to the analysis.
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Pilot Study
In order to anticipate faculty resistance to enrolling in the Greening the
BCC Curriculum workshops, research was conducted to determine perceived

barriers to faculty infusing an environmental perspective into courses they
teach. The information gathered was used to design the workshops to
overcome these barriers and to effectively market them to faculty. This strategy
was employed to attract the maximum number of study participants and thereby
improve the quality of the study and magnify the impact of the project on the

general education curriculum at the campus.
The qualitative pilot study conducted in the Spring of 1996 included
interviews with four faculty (three full-time and one adjunct) at BCC North

Campus and input from a focus group of 22 faculty from 11 South Florida public

and private postsecondary institutions. Participants in the focus group are listed

in Appendix E. After transcribing and coding the data obtained, the following six
categories of barriers to faculty infusing an environmental perspective in their

courses emerged: a) time constraints, b) lack of interest of some faculty in the
topic, c) lack of knowledge about the environment, d) competition between

departments, e) perceived lack of relevance to courses, and f) inadequate

administrative support. The findings of this study are similar to those reported
by Gabriel who listed barriers to infusion of environmental education at the

college level as “lack of time and resources, lack of academic preparation, the

need to fit too much into an over-crowded curriculum, lack of a mandate from
state certifying authorities, and the departmentalization / compartmentalization

of the curriculum” (Gabriel, cited in B. Simmons, 1996, p. 10). Figure 1 is a force

field diagram (Lewin, 1951) which summarizes these perceived barriers and

strategies to address each one.
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Opposite of Goal

Goal
Extensive infusion of
environmental perspective
across the disciplines

No infusion of environmental
perspective across the
disciplines
Present

Forces pushing toward goal

Forces opposing goal

Create and Maintain Interest

Lack of interest

- provide inspirational speaker, effective
marketing of faculty workshops, examples of
impact on students, importance to future,
outdoor sensitivity experiences; use variety of
formats & participatory activities at workshops.

Convenient Scheduling of workshops

faculty loyalty to discipline; inertia- desire
to maintain status quo; no perceived
advantage; no interest in environmental
issues
Time Constraints

- avoid schedule conflicts with other meetings; ~~
keep short and contained in one semester;
efficient delivery of relevant content
Information on Environment Issues

no time to develop curriculum materials;
difficult to cover required material without
adding more; no time to attend workshops

Lack of knowledge/Training

-relay knowledge via lectures by experts;
provide written resources, environmental
problem solving activities, examples of
successful infusion, opportunity to discuss
issues and express opinions

~

lack of specific knowledge of environmental
issues, lack of knowledge on how to
integrate environmental examples and
topics; student lack of basic environmental
literacy.
Competition Between Departments

Interdisciplinary Group Discussions

- structure workshops to provide time to discuss"
environmental issues in interdisciplinary groups;
stress systems approach to problem solving

attitude of competition for students,
“protect’ one’s discipline

Perceived Lack of Relevance

Discipline Specific Examples
- share discipline specific examples; provide
resources in the form of appropriate texts and
instructor developed examples of infusion;
avoid giving answers - keep raising questions

attitude that the environment has nothing
to do with course taught, or that it cannot
be presented in a balanced way

Lack of Administrative Support

Communication with Administrators

- provide a special workshop for administrators, "
keep administrators informed as infusion project proceeds, emphasize possible grant
funding, invite to faculty workshops; provide
resources on ‘greening the campus’
w

perceived lack of administrative support
or knowledge about importance of
raising environmental literacy of students;
lack of commitment to green policies in
campus operations

Figure 1. Force field diagram (modeled after force field diagram developed by Kurt Lewin, 1951)
displaying forces that would move toward the goal of extensive infusion of an environmental
perpective and opposing forces working to prevent increased infusion
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Development of the Workshops
Information gathered in the pilot study along with case studies of faculty

development models at other institutions and a review of the environmental

education literature on environmental literacy were used to plan the content and

format of the workshops. Adult learning theory and change theory were
employed along with data from the pilot study and case studies to develop
marketing strategies as well as delivery methods to be utilized in the

workshops. The manner in which each source is utilized to form the workshop
model is discussed in the following sections.

Adult learning theory.
Taking into consideration C. R. Rogers (1969) work delineating the
teacher’s role, the workshops developed in this study were conducted by

discussion leaders who structured the sessions to facilitate the participants’
learning experiences. In workshops in which information or a viewpoint was
presented, the format included presentation of the material via video, materials

to read, or live presentation followed by small group discussions. The

participants and workshop leaders were co-learners, with exchange of ideas

from each individual’s perspective. Participants were encouraged to empathize
with colleagues presenting different points of view, and to appreciate differing
perspectives.

Four small group leaders were assigned the task of organizing the

available resources to facilitate access by participants in their groups. This
included not only selection of written resources to share, but also identification
of members of their interdisciplinary group who had expertise to share in a

workshop presentation. The main focus of the workshops was to raise the level
of environmental literacy of the participants so that they would be motivated to
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continue to collect and organize the information they needed in order to
incorporate specific environmental materials and activities where appropriate to

carry out course objectives. The small group leaders were available during the

workshops and in the months following the workshops to provide support and
encouragement to the faculty as they developed and implemented their

individual infusion projects.
Applying the transformational learning theory of Merizow (1990) and

Freire (1970), a small journal was provided. Participants were asked to reflect a

few minutes at the end of each workshop and record their feelings and insights.

Discussions and activities were planned to raise the consciousness of
participants resulting in their liberation from old ways of thinking about the
environment. In this context, consciousness raising involved providing faculty
with the tools to develop a new way of understanding their relationship to the
environment. This was accomplished through interdisciplinary small group

discussions following readings and presentations which introduced different
perspectives on viewing the relationship of humans with the environment. Each

participant was challenged to contemplate his or her present world view (from
anthropocentric to ecocentric) in light of alternatives presented.

To promote critical thinking, the discussion facilitators were trained by the
researcher in strategies to foster a climate of openness and to encourage

participant interaction and cooperation. Group leaders modeled active listening
skills and encouraged participants to justify their ideas, ask open-ended

questions, and reflect upon the ideas presented.

In focusing on the tenets of Knowles’ model (1980), the introductory
session of the workshops addressed the requirement of adult learners to know

“why they need to know” the material to be presented. Dr. David Orr initiated
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the Greening the BCC Curriculum workshop series with an overview of the
current environmental crisis and the role of higher education in its solution. He
is a nationally recognized authority who has demonstrated through

presentations at many professional meetings and conferences his ability to
clearly and convincingly present the need to reform higher education. He
provided hope that a sustainable future can be achieved if we educate our

students to develop “ecological design intelligence" (Orr, 1994, p. 3).
To avoid trying to impose a single solution, during the workshop series

the various themes in the environmental movement were described and

explored for each individual to evaluate on his or her own. The purpose of the

workshops was to inform participants of movements such as preservation
versus conservation, deep ecology, and bioregionalism - not to suggest

participants embrace one or another. Knowledge of ecosystem function, current
environmental problems, and individual actions to achieve solutions were

woven throughout the workshop series.

The subject of the workshop series impacted not only the professional
lives of participants, but also their personal lives. Knowledge, skills, and
perspectives gained by participants in the workshops were immediately

applicable to development of their course materials, as well as individual

lifestyle decisions. Participants were given an opportunity to share the spin off
of the workshops they personally experienced in both arenas. Feedback from

colleagues was on-going. The workshops were instrumental in increasing their

job satisfaction by creating positive feedback from students in their courses who
appreciated and were interested in the application of environmental examples
to course topics. By sensitizing participants to earth friendly behaviors which

could be incorporated into their daily routine, the potential existed to increase
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self-esteem and quality of not only their personal lives, but also the lives of
others.

Feedback from participants and four interdisciplinary group leaders was

solicited after each workshop so that improvements could be incorporated on
an on-going basis. In this way, the adult learners were made to feel that their

ideas and preferences were important and acknowledged.
Change theory.
Based on E. M. Rogers (1983) theory, the perception of the advantage of

the curriculum innovation would be a key factor in the rate of acceptance of the

change. Therefore, the following rationale for weaving the curriculum together

using an environmental theme was presented to faculty in marketing the

workshops: (a) environmental topics and issues are interdisciplinary by nature
(Hanselman, Raghunathan, & Sarabhai, 1990) and therefore can be used as a

thread to connect the general education curriculum with a common theme

(Kupchella, 1989), (b) environmental topics are relevant to students’ lives so
they are interested and motivated to learn (Kupchella, 1989), (c) environmental

issues are complex and require a holistic approach and use of critical thinking
skills (Kupchella, 1989), (d) many service learning opportunities are available

which involve students in campus and community projects where environmental

problems can be addressed in the real world (Soto, 1995), and (e) raising the
environmental literacy of our students will give them the tools to create a

sustainable human society (D. Simmons, 1995). The Greening the BCC

Curriculum project was thus presented as a way to meet many of the goals of
general education and improve the quality of the curriculum.
The immediate advantage of enrolling in the workshops themselves was
also stressed as part of the marketing strategy. A multimedia presentation was
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made at a North Campus faculty meeting which emphasized the following perks

for faculty who enrolled: professional development credit; environmental
resources including a copy of Greening the College Curriculum, choice of a CD

from a list of environmental titles, a bibliography of environmental books and

journals in the campus library, a resource notebook to organize the handouts
distributed at each workshop, and most important, the opportunity to “make a
difference.”

To overcome fear of the unknown as a factor causing resistance to
change (Kesler, Perry, & Shay, 1996), a syllabus was provided at the first
workshop which outlined the activities for the workshop series. Each session

included an overview of the objectives for the workshop as an opening activity.

The programs were structured to empower faculty with a new level of
environmental literacy so that they were knowledgeable enough to begin

reforming the perspective of their teaching. This was accomplished through

imparting basic ecological concepts, providing specific examples of how others
have infused environmental topics and themes into courses across the general

education curriculum, and highlighting attitudes and behaviors conducive to a
sustainable society. The techniques and delivery methods used in the

workshops (needs assessment, small group collaboration, journaling, role play,
field work, panel discussions, multimedia presentation) modeled good
techniques to employ in their classrooms.

To support risk taking (Moore & Gergen, 1985), specific examples of how

to integrate an environmental perspective into courses across the disciplines

was the culminating activity of the workshop series. Specific examples of
successful use of environmental themes to achieve course objectives was

shared in small discipline group discussions at the last workshop in the series.
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Rewarding faculty with professional development credit, and providing support

in the form of discipline leaders available to give feedback and encouragement

during the infusion module development stage further supported faculty risk
taking. The fact that the infusion process could begin by simply using
environmental examples allowed faculty the option to start on a small scale to

gain confidence in implementing the curriculum innovation.
Case studies.

The TELI workshops at Tufts University are aimed at reaching faculty
from all over the world to address raising the environmental literacy through

college and university faculty. The TELI workshops are marketed to attract
faculty from many countries to attend an intensive nine days of workshops held

at Tuft's University. The commitment of time and resources would suggest the

participants from outside of Tufts have attained a level of environmental concern
and interest in further raising their level of environmental literacy. The

participants in the BCC workshops were a more diverse group in their levels of
environmental literacy as evidenced by their own self assessment of
environmental literacy collected on the registration form (Appendix D). Some

BCC participants enrolled primarily to receive professional development credit.
In regard to their college affiliation, the BCC group was homogeneous.

The material covered at the Greening the BCC Curriculum Workshops

began at a basic level and incorporated motivational activities to inspire those
who initially possessed a low level of environmental literacy. One advantage of

in-house workshops is that they have the potential to reach a number of faculty
teaching at one campus location. This facilitates the achievement of a critical

mass of committed individuals at one site so that curriculum reform can diffuse

more quickly. Since raising the environmental literacy of as many faculty as
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possible at BCC North Campus was the goal of the workshops in this study,

they were conducted in-house (eliminating travel time), in two hour blocks in the
afternoon (in consideration of faculty energy level after a morning of teaching),

over the course of two months during the an academic term.

A second advantage of the in-house format was that it allowed for follow

up in future terms. BCC faculty were given on-going support in the form of small
group leaders specifically assigned to work with groups of four participants

following the workshops. A third advantage of conducting the workshops in
house was that knowledge of area habitats and local environmental issues

such as Everglades restoration could be analyzed and debated. Focusing on
the local community was of great interest to participants and directly applicable
to use in their classes.

Because of this structural difference, and fewer hours of workshop

activities, the incorporation of some strategies used by TELI (such as site visits

and interviews with community groups on different sides of environmental
controversies) was limited. However, the basic tenet of linking the workshop

content with a format based on participatory learning was incorporated. The
BCC workshops included expert presenters utilizing multi-media, panel
discussions, role play, and field trips. The campus was used as a laboratory
(e.g. one workshop was planned at the 6.5 acre created wetland on campus to

study wetland functions and ecological principles including food webs and

biogeochemical cycles). Experiencing this natural area helped sensitize
participants to its beauty and peacefulness.

A final advantage to the in-house nature of the BCC workshops was that
sharing of participant-produced curriculum infusion modules occurred four

months after the conclusion of workshops. By this time, the faculty had an
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opportunity to fieldtest their modules and share student reactions and ideas for
future infusion projects.

The Capital University faculty development model is similar to the BCC
workshops in that they both focused on providing training for faculty on one

college campus. While both programs aimed to raise the level of environmental
literacy of faculty, the Capital University seminars were a think tank which
culminated in students and faculty recommending new approaches to the
teaching and learning process at the college which would produce students

who were empowered with an environmental perspective. No specific

curriculum materials were developed as part of the workshops (although it was
presumed that if awareness was raised, new perspectives gained, and
knowledge increased that the workshops would have an effect on the way

courses were taught by the faculty who attended).
Because the culminating activity of the BCC workshops was to
encourage faculty to develop infusion modules to incorporate an environmental
perspective in their courses, the project at BCC was structured so that in

addition to being given the opportunity to explore new world views and debate
issues from different perspectives, activities structured to impart the knowledge

and skills needed to translate the ideas generated into specific action projects
in their classrooms were included. Specific ecological content knowledge was

woven throughout, participatory learning strategies modeled, and examples of

environmental modules developed by faculty in various disciplines from other

colleges and universities were included in the resources shared.

Key to the success of the St. Thomas faculty development model was the
administrative involvement and support from the beginning of the effort. It

demonstrated that a small but committed group can provide the impetus for
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systemic change within an institution. The BCC model incorporated this

important fundamental by holding a workshop for top administrators before the
project began, and encouraged academic department heads (all of whom teach

as part of their position responsibilities) to participate in the workshops. In

addition, the entire college community was updated on the program via articles
in staff and student publications so that a sense of anticipation concerning
expansion of the project was created.

The model of workshop delivery at Miami Dade Community College
(MDCC) involved a selected group of less than 10 faculty, each from a different
discipline, meeting on a weekly basis for two hours during one academic term.

Interdisciplinary discussions were conducted around themes which involved
earth literacy. The goal of the Environmental Dimensions for General Education
(EDGE) project was to facilitate faculty development of modules focusing on

earth literacy to infuse into their general education courses. Each participant

was encouraged to share the module with others in their discipline.
Like the MDCC workshops, the Greening the BCC Curriculum project

involved faculty from across the disciplines. In contrast to MDCC, this program
sought to include as many faculty as were interested from each of the discipline

areas so that in addition to interdisciplinary discussions, there were
opportunities for faculty to collaborate with colleagues in their own area of

expertise to create curriculum materials. Rather than restricting enrollment to
one faculty member per discipline, efforts were made to include as many faculty

as possible in the BCC program. This was done to encourage a faster rate of
diffusion of the innovation throughout the campus.

Like the MDCC program, the BCC faculty met weekly for two hours.
However, rather than spanning the entire semester, the project in this research
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study was limited to seven sessions. Since convenient scheduling is a high

priority for faculty in selecting professional development opportunities, the
workshops were conducted at a time when most faculty were not in class and
the fewest college meetings were held. The busiest times of the term at the

beginning and end of the semester were avoided. The smaller time

commitment allowed a greater number of faculty to fit the program into their
schedules. Because of varied summer schedules for faculty at BCC, the Ball

State model of offering the workshops over one week in the summer was not a
viable consideration.

Although iess time was spent in workshops than at the MDCC program,
faculty efforts to develop their modules were supported by four small group

leaders who worked with faculty individually and in their small groups from the
end of the workshops in early November through March when the participants

met to share their infusion modules. The four group leaders met regularly with

the researcher. They participated in the planning and on-going evaluation of
the workshops, and served as facilitators for small group discussions during the
workshop series.

Five unique characteristics of the Greening the BCC Curriculum
workshop series distinguish it from other models. First, an integral part of the

workshop design included an evaluation of the effectiveness of the workshops
in raising the environmental literacy of the faculty. Effectiveness was directly

measured through use of an evaluation instrument (rather than indirectly
through such means as the resulting number of courses with an environmental

component included in the curriculum or “greening of the campus” projects
initiated).
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Second, adjunct faculty participated along with full-time faculty teaching
on the campus because at Broward Community College North Campus, nearly

half of the course sections are taught by adjunct faculty. If the project is to have
an effect ultimately on students’ levels of environmental literacy, part-time
faculty must be included.

Third, the project was initiated with a special workshop for top
administrators at the college. This was done to inform them about the initiative
from the beginning and articulate the great need for raising environmental

literacy of our faculty and students. In addition, possible ramifications in terms
of greening the campus operations that follow as a result of raising

environmental literacy of faculty and their students were discussed so that
administrators could anticipate the requests for increased recycling, using
sustainable building design in new construction, and retrofitting current facilities

to conserve energy consumption. The President’s Staff which includes all the

college vice-presidents, along with key administrators in Physical Plant,
Purchasing, Facilities Construction, and campus provosts were included in the
meeting.

Fourth, the trained small group leaders facilitated faculty involvement in
disciplinary and interdisciplinary discussions during the workshops. In addition,
these group leaders supported the faculty during the formulation and

implementation phases of their infusion projects through individual and small
group meetings.

Finally, no other model attempts to reach as great a percentage of the

full-time faculty at one offering of the workshop series in order to diffuse the
innovation quickly. Approximately 20% of the full-time faculty at the campus

participated.
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Environmental education research.
The holistic approach advocated by Ballantyne & Packer (1996) was

employed in structuring the workshops. Some of the activities at each

workshop were designed to address the affective domain, some the cognitive
domain, and some to encourage environmentally friendly behaviors.
Particular attention was paid to developing environmental sensitivity of
the workshop participants. The research has shown this to be an important

“experiential and motivational precursor" (Marcinkowski & Sward , 1995, p, 8) to
development of higher levels of environmental literacy including personal
actions.

Because the environmental crisis is global in dimension, it is common to
feel that our individual behaviors are of no consequence. Yet, taking personal

responsibility for helping to solve environmental problems and having an
internal locus of control are part of the definition of environmental literacy

according to the environmental literacy framework. A theme throughout this
program was that each person can make a difference by their individual actions.

Specific examples of lifestyle changes were offered throughout the workshop
series.
In order to encourage behaviors relative to ecomanagement as well as

economic, political, and legal action, the topics of landscape restoration and

wildlife corridors were introduced to show current methods of combating the
decline of the earth’s ecosystems. Pertinent legislation was discussed to
understand its effectiveness and ineffectiveness in dealing with environmental

problems. Examples of citizen actions to address these issues were provided.

Role playing a commission meeting where Everglades restoration was debated
modeled this type of behavior.
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All of these strategies are synthesized to form the Greening the BCC
Curriculum Workshop Model. This model is described in the following section.
Components of the Greening the BCC Curriculum workshop model.

The workshop model developed for this research project incorporated

the following components:
1. Include outdoor experiences which provide opportunities for
participants to develop environmental sensitivity through sensory experiences

in natural areas.
2. Train group leaders to facilitate small disciplinary and

interdisciplinary group discussions during workshops and to support faculty
during the development and implementation of their infusion projects.
3. Include activities which relate to the affective, behavioral,
and cognitive aspects of environmental literacy throughout the

workshop series.

4. Emphasize hope for the future by reporting the positive activities
of individuals and groups who are making progress towards raising awareness

and taking actions to create a sustainable future. Emphasize the importance of
individual actions as the key to effective change. Provide specific examples of

earth friendly behaviors.

5. Anticipate resistance to change. Initiate the program with a
dynamic, motivational speaker. Spend time struggling with issues instead of
just presenting facts. Maintain a climate of acceptance.

6. Encourage institutionalization of the curriculum innovation
through the establishment of interdisciplinary support groups that continue

meeting beyond the final workshop. Establish the development of an infusion
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project as the final product of the workshop experience at the first meeting, so
that application of the workshops is the focus throughout.

7. Structure sessions to meet the needs of adult learners with
diverse learning styles. Involve participants in planning. Initiate each workshop
with an overview of topics and activities. Provide opportunities for participants to

share their expertise. Encourage collaboration through small group
discussions among faculty in different disciplines and at other times among
faculty in the same disciplines. Rearrange the seating and group assignments

to encourage interaction. Provide a journal and give participants time to reflect
upon their feelings and reactions to various presentations at the workshop as

well as capture creative thoughts for applying methods of delivery or concepts
in the classes they teach.

8. Model good teaching practice. Use a variety of methods to
deliver content knowledge and encourage analysis and reflection. Keep the

sessions interactive, and relate knowledge and concepts to applications in
participants classrooms.

9. Open enrollment to both full-time and adjunct professors.
10. Schedule workshops for the convenience of participants

Conduct workshops on site at times when most faculty do not have teaching

assignments. Select dates so that minimal conflict with other college meetings

occurs. Avoid scheduling workshops during the busiest times of the academic
term (first few weeks and last few weeks of the semester).
11. Provide a resource notebook and supplements containing

summaries of concepts covered in each workshop, additional related

information and readings, and discipline specific materials helpful in infusing
environmental topics, issues, and examples into specific courses.
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12. Stress basic ecological principles and knowledge of local

habitats and environmental issues as well as global concerns. Do not
overload participants with “facts".
13. Gain support from the administration at the onset of the

program so that administrators are informed about the importance of the
curriculum innovation as well as putting the theories into practice in the policies

and procedures of the institution (greening of the campus). By including
administrators in the initial stages of the project, they will share ownership of the
innovations.

14. Evaluate the effectiveness of the workshops, providing
guidance for implementing improvements as well support to diffusion of the

innovation throughout the institution.

The 14 principles outlined above are a synthesis of the principles
gleaned from theory and practice and molded to the needs of a specific

community college. The activities outlined in Appendix B include seven twohour workshops preceded and followed by meetings structured to incorporate

the 14 components of the model. The procedure used to gather data in order to
evaluate the effectiveness of the workshop model is described in the next
section.

Procedure

Before data collection began, a research proposal was submitted for
approval by the researcher’s dissertation committee and all necessary

approvals obtained from both Florida International University and Broward
Community College. Next, a presentation was made at a meeting of the

Broward Community College North Campus full-time faculty in which an
overview of the Greening the BCC Curriculum Project was given. In addition, a
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presentation was made at the BCC North Campus Academic Dean’s Staff
Meeting where all academic department heads and the dean received

information about the project. The department heads were invited to participate
and asked to encourage the full-time and part-time faculty in their departments

to enroll. A flier describing the workshops was sent through campus mail to all

part-time faculty.
On the registration form, demographic data including full-time/part-time
status, years of teaching experience, department, and self assessment of
current level of environmental literacy were collected. This registration form is

located in Appendix D. The deadline for returning registration forms was one

week prior to the first workshop to allow time to select and meet with four of the

participants who served as group discussion leaders during the workshop
series.
After participants registered, a stratified random sample of faculty to serve

as the control group was selected. A list of all full-time and part-time faculty in
each of the seven departments to which workshop participants belonged was
obtained from the BCC mainframe database. The 22 faculty who registered for

the workshops were removed from these lists. For each department the
remaining faculty were then numbered from 00 to the total number of full-time
and part-time faculty minus workshop participants. A random number table was

used to select faculty until the control group was composed of the same number

of full-time and part-time faculty from the same departments as workshop
participants. If a faculty member selected chose not to participate in the study,
another faculty member from that department was randomly selected. Twenty

eight faculty were randomly selected in order to obtain the 22 control group
participants.
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Before the workshops began, one faculty member in the experimental

group was hospitalized and was unable to attend the program. After the first
workshop, another subject in the experimental group dropped out of the study
because she was assigned to be chairperson of a collegewide committee and

could not participate due to schedule conflicts. There is no reason to believe

that systematic bias resulted from this mortality and it is not thought to have an

influence on the results of the study. The final groups consisted of 20 in the
experimental group who attended the workshops and 22 in the control group

who did not attend the workshops.

Faculty selected for the control group were contacted via a written
memorandum placed in their campus mailbox which explained the project and

what would be required of them. Those who agreed to participate in the study

completed an information sheet which collected the same demographic data
that was obtained from the workshop participants. In addition, each control

group participant agreed to take the WES in the third week of September, the
second week of November, and the second week of March which corresponds

to the weeks it was administered to the workshop participants as a pretest,

posttest and delayed posttest. It was impossible to test the control group
participants in mass because of their divergent schedules. Instead, members of

the control group were administered the survey individually in their offices

during the same week the workshop participants were administered the survey
as a group.

In order to encourage attendance at all the workshops, faculty who
enrolled were asked to sign a statement of commitment to attend the entire

series. Written reminders were placed in each participant’s campus mailbox
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one to two days prior to each workshop. Attendance averaged 93.6% for the

seven workshops.

Data collection.
At the first faculty workshop in late September, the initial activity was the

administration of the WES as a pretest. The faculty then participated in a
motivational workshop presented by Dr. David Orr. A series of six additional
workshops were scheduled from the first week in October through the first week

in November on Tuesday afternoons from 2:00-4:00 pm. The last activity at the
final workshop was administration of the posttest. Each faculty member had
access throughout the workshop series to a group leader who provided

resources, suggestions, and encouragement as participants worked on their
infusion projects. In the first month of the semester following the workshops,

participants met in small interdisciplinary groups convened by the four group

leaders who facilitated the discussion and encouraged participation. Each

group leader scheduled the meeting at a time convenient to members during
the third week in January. Individuals presented their plans for infusing an

environmental perspective in the course(s) they teach and received constructive
feedback from their colleagues. In addition, the group leader encouraged
candid feedback on the workshops. Comments were summarized and

submitted to the researcher. Groups were composed of four participants from
different departments and the group leader.
Faculty gave short oral presentations of their projects at a meeting of all

workshop participants in the second week in March. In addition, written
summaries of the projects which included supporting documents such as
course syllabi, assignment sheets, and student work were submitted by each
workshop participant. The final administration of the WES took place as the last

66

activity at this March meeting, four months after the final workshop. Faculty
received two hours of professional development credit for attending each

meeting and two hours for submitting the written summary of their infusion

projects.
Analysis of data.

Data collected for quantitative analysis consisted of scores measuring
affective, behavioral and cognitive aspects of environmental literacy for each

subject for all three administrations of the WES. In considering selection of

statistical tests, Gay (1996) suggested that since parametric tests are more
powerful, they are favored over nonparametric tests when the data represent an
interval scale. Assumptions of normal distribution and equal variances between

groups are usually met in educational research (Gay, 1996). The crucial
assumption of independence of groups is definitely met by random assignment
to the groups. Even though random selection of subjects for the experimental
group and assignment to groups was not possible in this study, random
selection of subjects for the control group was employed and there is no reason

to believe that dependence between the two groups of subjects existed. “With
the exception of independence, some violation of one or more of these
assumptions usually does not make too much difference, in other words, the

same decision is made concerning the statistical significance of the results”

(Gay, 1996, p.476). Since this is the case and interval data is being collected, it
is preferable to use a parametric test in order to take advantage of the greater
power of a parametric test as compared to a nonparametric test.
Before analysis of the results, the data collected regarding teaching

experience, department, employment status and self assessed level of

environmental literacy were summarized to provide a profile of study
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participants. Statistical tests including t-tests and X2 were used to determine if
the two groups differed significantly on the two parameters on which they were

not matched.

Results of the three administrations of the WES were summarized using

means and standard deviations for the three subscale scores for each group. A
t-test was first performed comparing the scores of the workshop participants and

the control group on each of the three subscales for the pretest to establish

equivalency of the groups on the variable of level of environmental literacy at
the onset of the study. Coefficient Alpha was calculated for the pretest, posttest,

and delayed posttest of the WES for each subscale to report the reliability of the
instrument when administered to the participants of this study.
In answering the two research questions regarding the effect of the

workshops on the environmental literacy of participants and persistence of any

effect, a multivariate repeated measures analysis was carried out to determine if

any significant interaction effects existed considering the three response
variables (affective, behavior, and cognitive scores) simultaneously . When an

interaction effect was found, univariate repeated measures ANOVA were

performed for each of the subscale scores to determine on which variable or
variables the two groups differed. Mean scores of the two groups were

graphed. Post hoc analysis using Tukey-HSD established whether significant
differences in mean scores existed between the workshop and control groups

on the three test administrations. All statistical tests were performed at a = .05

using SPSS for Power Macintosh.
To answer the third research question which asks how faculty infused an

environmental perspective into their curriculum, data collected on the infusion
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project report forms were summarized to display the variety of methods used by
faculty in different departments. Patterns that emerged were reported.
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CHAPTER FOUR

Results
The purpose of this study was to design a series of workshops for

community college faculty to increase their level of environmental literacy, and
then to test the effectiveness of the workshops. In addition, data was collected to
gain an understanding of how faculty across the disciplines incorporated an

environmental perspective into their classes. The performance of the workshop
participants and a control group on an instrument designed to measure

affective, behavioral, and cognitive aspects of environmental literacy on a

pretest, posttest, and delayed posttest was used to determine the effectiveness

of the workshop model in influencing the environmental literacy of participants
and documenting the persistence of any observed effect. Reports submitted by
participants on projects carried out in their classes were analyzed to determine

methods utilized by faculty in different departments.

Analysis of the Population
To establish equivalency of the groups, data were collected at the
beginning of the study from the workshop participants (n-|=20) and members of
the control group (n2=22) regarding their years of teaching experience and self
evaluation of level of environmental literacy. The groups were matched on the
variables of academic department and employment status (part-time versus full-

time). These data are summarized in Table 3.
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Table 3

Profile of Study Participants (n=42)
Workshop Participants (ni=20)

Characteristic

n

%n%

2

10.0

English

5

Mathematics

4

Science

Social & Behavioral Sciences

Control (n?=22)

Department

Communications

2

9.1

25.0

5

22.7

20.0

4

18.2

6

30.0

7

31.8

1

5.0

2

9.1

College Success Skills

1

5.0

1

4.5

Visual & Performing Arts

1

5.0

1

4.5

Full-time Faculty

13

65.0

14

63.6

Part-time Faculty

7

35.0

8

36.4

1 - 5 Years

3

15.0

5

22.7

6-10 Years

4

20.0

4

18.2

11 -15 Years

1

5.0

1

4.5

Employment Status

Teaching Experience

16-20 Years
>20 Years

2

10.0

1

4.5

10

50.0

11

50.0

0

0.0

1

4.5

Self Assessed Environmental Literacy
No interest in environment

2

10.0

2

9.1

12

60.0

11

50.0

Above average environmental literacy

5

25.0

8

36.4

High level of environmental literacy

1

5.0

0

0.0

Low environmental literacy
Average environmental literacy

71

On the matched variables of department and employment status, no

statistical comparisons were performed. To determine if the two groups differed
significantly on the characteristic of teaching experience, a chi square test was

selected. This nonparametric test is appropriate for this analysis because the
proportions of faculty in categories describing years of teaching experience in

the two groups was being compared. Due to the very low frequency in some

cells, categories were combined to reflect 1 - 20 years of teaching experience
and over 20 years of teaching experience. No significant difference was shown

at a = .05 between the workshop participants and the control group with X2 (3,
N = 42) = 0, a =1.00.

The self-assessment of environmental literacy completed by participants

at the onset of the study employed a Likert-type scale where 5 represented the
highest level of environmental literacy and 1 represented the lowest level of
environmental literacy. A description of the scale appears on the workshop

registration form in Appendix D. Because interval numerical data were being

compared, a t-test was selected to compare the two groups. No statistically
significant difference was shown at a = ,05 between the two group means with t
(40) = .29, p = .773. The workshop participants’ mean score was 3.25 and the

control group's mean score was 3.18.

To summarize, for the four variables reported statistical measures

determined that the two groups were equivalent at the beginning of the study on
two of the variables, and the groups were matched on the other two variables.

It is important to establish equivalency of the groups so that any differences in
mean scores on the posttest and delayed posttest can be attributed to the

intervention (workshops).
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Analysis of the Research Data
In order to address the research questions regarding the effect of the
workshops on the environmental literacy of participants, the WES was

administered simultaneously three times to both the workshop participants and

the control group who did not attend the workshops. To compare the two

groups at the onset of the study, a t test is appropriate to use in determining

whether their mean scores on the pretest (represented by interval scale
numerical data) are significantly different. The_t-tests established there were no

statistically significant differences at a = .05 between the two groups for the
pretest mean affective score, t (40) = .47, p = .641, pretest mean behavior score,

t (40) =-.66, £ = .513, and pretest mean cognitive score, t (40) = -.83, p. = .413.
Table 4 displays the ranges for the mean pretest scores.

Table 4
Ranges for the Mean Pretest Scores on Three Subscales of WES for Workshop

Participants (m=20) and Control Group (n?=22)

Range (min-max)

Subscale

Workshop Participants

Control Group

Affective

1.70 (2.03-3.73)

3.20 (0.77-3.97)

Behavior

1.50(1.38-2.88)

2.75 (0.44-3.19)

Cognitive

2.15(1.74-3.90)

1.44 (2.36-3.79)

Table 5 summarizes the results of the three administrations of the WES to

measure affective, behavioral, and cognitive aspects of environmental literacy

in study participants.
73

Table 5

Means and Standard Deviations of Scores on Three Subscales of WES for
Workshop Participants (n-t=20) and Control Group (n?=22).

Subscale Score

Pretest

Posttest

Delaved Posttest

Mean

3.10

3.36

3.45

Std. Deviation

0.38

0.32

0.31

Mean

3.02

3.15

3.07

Std. Deviation

0.67

0.62

0.60

Mean

1.91

2.38

2.52

Std. Deviation

0.41

0.41

0.44

Mean

2.01

2.10

2.12

Std. Deviation

0.62

0.72

0.67

Mean

2.99

3.52

3.41

Std. Deviation

0.50

0.29

0.41

Mean

3.10

3.10

3.13

Std. Deviation

0.36

0.36

0.38

Affective
Workshop Participants

Control Group

Behavior
Workshop Participants

Control Group

Cognitive

Workshop Participants

Control Group
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Research Questions

The first research question was: Will participation in the Greening the

BCC Curriculum workshops affect the level of environmental literacy of the

faculty compared to the control group? The second research question was: Will

any observed effect on environmental literacy of faculty who participate in the
workshop series persist compared to the control group? To answer these

questions, mean scores of the two groups on the Affective, Behavior, and

Cognitive Subscales for the three administrations of the WES were compared
using a MANOVA. This multivariate analysis increases power by testing the
three response variables (subscale scores) simultaneously.

Table 6 provides the results of the multivariate repeated measures

analysis comparing the mean scores of the two groups for the three subscales
on the pretest, posttest, and delayed posttest. There was a significant

multivariate interaction, Wilk’s F(6,35) = 8.90, p< .001.

Table 6

Multivariate Repeated Measures ANOVA on Affective, Behavior, and Cognitive
Scores by Group and Time of Testing

Source____________ df_________Wilk's________ F_________ p-value

Group

(3,38)

.892

1.54

0.221

Time

(6,35)

.285

14.64

<.001

Group X Time

(6,35)

.396

8.90

<.001

The significant interaction which was detected for Group X Time indicates
that the the groups differed in their scores for the three test administrations on at

least one of the three variables. In order to investigate this interaction to
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determine on which variable or variables they differed, a univariate repeated
measures ANOVA was performed for each of the three subscales. Post hoc

comparisons were performed at a = .05 when significant differences were
detected in the two groups, and the mean scores of the groups were graphed.
Tukey-HSD is the post hoc comparison of choice since it is appropriate to use

for making pairwise comparisons of the group means when the group sizes are

not equal. It is more conservative than Fisher’s but less conservative than
Scheffe’s. Table 7 displays the results of this analysis for the Affective Subscale
of WES.

Table 7
Repeated Measures ANOVA on Affective Score by Group X Time

Source

df

Group
Error

ss

ms

F

1

1.54

1.54

2.14

.151

40

28.80

0.72

Time

2

1.13

0.56

15.56

**
<001

Group X Time

2

0.48

0.24

6.60

*
.003

80

2.90

0.04

Error

p-value

*p < .01, ** p < .001

Significantly different levels of environmental literacy as measured by

affective scores for the two groups over the three administrations of WES were

indicated by the significant interaction effect of group by time. Figure 2 displays
graphically the mean scores of the two groups on the Affective Subscale of

WES for the pretest, posttest, and delayed posttest.
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B Workshop Group
Control Group

Figure 2. Affective Subscale mean scores on the three administrations of the

WES for the workshop participants and the control group who did not attend the
workshop series.

Pairwise comparison of means using the Tukey-HSD post hoc test at a =

.05 gave the following results.

Affective scores of the workshop participants

and control groups were not significantly different at the pretest adminstration,
but on the posttest and the delayed posttest, the workshop participants scored

significantly higher on the affective measure compared to the control group.

Although the workshop participants’ scores rose from the posttest to the delayed
posttest taken four months after completion of the workshop series, the increase

was not significant according to the Tukey-HSD post hoc test.

To investigate the interaction between groups over time on the Behavior
Subscale of the WES, a univariate repeated measures ANOVA was performed.
Table 8 reports the results of this analysis on the Behavior Subscale.
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Table 8
Repeated Measures ANOVA on Behavior Score by Group X Time

ms

F

1.15

1.15

1.34

.254

40

34.29

0.86

Time

2

2.94

1.47

29.05

<001

Group X Time

2

1.48

0.74

14.57

<001

80

4.05

0.05

Source

df

Group

1

Error

Error

ss

p-value

Differential levels of environmental literacy between the two groups as
measured by scores on the Behavior Subscale were indicated by the significant

interaction of group by time. Figure 3 displays graphically the mean scores of
the two groups on the Behavior Subscale.

s Workshop Group

E Control Group

Figure 3. Behavior Subscale mean scores on the three administrations of the

WES for the workshop participants and the control group.
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The Tukey-HSD post hoc comparison indicated that behavior scores of
the workshop participants and control groups were not significantly different at
the pretest, but for the posttest and the delayed posttest, the workshop

participants scored significantly higher on the behavior measure compared to
the control group. Although the workshop participants’ scores rose from the
posttest to the delayed posttest taken four months after the workshop series, this

increase was not significant according to the Tukey-HSD post hoc comparison.
To investigate the interaction effect of group by time on the Cognitive

Subscale of the WES, a univariate repeated measures ANOVA was performed.
Table 9 reports the results of this analysis on the Cognitive subscale of WES.

Table 9

Repeated Measures ANOVA on Cognitive Score by Group X Time

Source

df

Group

1

Error

p-value

ms

F

1.21

1.21

3.34

.075

40

14.56

0.36

Time

2

1.63

0.82

18.63

<001

Group X Time

2

1.60

0.80

18.28

<.001

80

3.51

0.04

Error

ss

Differential levels of environmental literacy between the two groups as
measured by cognitive scores was indicated by the significant interaction effect

of group by time. Figure 4 displays graphically the mean scores of the two

groups on the Cognitive Subscale for the three administrations of the WES.
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Figure 4. Cognitive Subscale mean scores on the three administrations of the

WES for the workshop participants and the control group who did not attend the

workshop series.

The Tukey-HSD post hoc comparison revealed that at a = .05, cognitive

scores of the workshop participants and control group were not significantly
different on the pretest. For the posttest and the delayed posttest, the workshop
participants scored significantly higher on the cognitive measure compared to

the control group. Although the workshop participants’ scores dropped from the

posttest to the delayed posttest taken four months after the workshop series, the

Tukey-HSD post hoc test revealed the decrease was not significant.
Since workshop participants scored significantly higher on the posttest
for affective, behavior and cognitive subscales of the WES compared to those in
the control group, the first research hypothesis was supported. This hypothesis
states that faculty who complete a series of seven “Greening the BCC

Curriculum” workshops will perform significantly better on an instrument
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designed to measure environmental literacy on the posttest compared to faculty
who do not participate in the workshops.
The second research hypothesis states that faculty who complete the

series of seven Greening the BCC Curriculum workshops will perform
significantly better on an instrument designed to measure environmental
literacy on the delayed posttest. The data support this hypothesis.

To address the third research question regarding how faculty who

participated in the Greening the BCC Curriculum workshops would infuse
environmental examples, topics and/or themes to carry out objectives in the
courses they teach, an analysis was made of the report forms (Appendix E)
submitted by participants four months after the conclusion of the workshop
series. Representative examples of these reports are found in Appendix F. It
should be noted that faculty were asked to weave environmental examples,
topics, and themes into their lessons to carry out course objectives for the

infusion projects rather than adding an environmental unit.
No attempt to quantify the data was made because the number of

participating faculty from each department varied from 1 to 6, and the size and
complexity of the projects varied greatly. Some of the projects involved
employing many methods, and others used only one. Faculty in departments

such as Science and Geography were already infusing environmental topics.
They used the workshops as a stimulus to expand and improve their infusion
efforts. Others, such as faculty in Mathematics and some in English, produced

projects which represented their first experience weaving an environmental
perspective into their courses. A summary of methods used is reported in Table

10.
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Table 10
Methods Used by Workshop Participants to Infuse an Environmental
Perspective Into Their Courses
Department

Method
Reading assignments related to the environment

S

E

X

X

X

X

X

X

X

X

M

S/B C

VPA CSS

X

(text, articles, essays, poetry)

Writing assignments on environmental topics
(class essays, research papers, descriptive
essays, process essays, student identification

of environmental topics related to the course)

Use of Environmental Examples in lectures

X

X

(applications of course concepts to environmental

problems and solutions)

Word Problems employing environmental facts

X

X

(examples in lecture, collaborative group work, HW)
Instructor Handouts (Overview of environmental

X

X

X

X

issues, suggested personal actions, description
of environmental problems in world regions)
Show/discuss Videos/Slides on envir. topics

X

X

Field Trips (to natural areas / water & wastewater

X

X

X

X

X

X

X

treatment plants)
X

Collaborative Group Projects (see Appendix F:

project submitted by D. Hefferin for an example)
X

Oral Presentations by students (speeches, reports)
Role Play exercises (debating issues)

X

Environmental Theme for the course

X

X
X

X

*Note. S = Science; E = English; M = Math; S/B = Social/Behavioral Science
C = Communications; VPA = Visual and Performing Arts; CSS = College

Success Skills
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The environmental content knowledge which was incorporated into the
twenty projects reviewed included (a) global, regional, and local environmental

knowledge and issues; (b) examples of specific individual actions effective in
solving environmental problems; (c) interconnectedness of all organisms,

including humans, to each other and to the physical environment; (d) basic
ecological principles; and (e) environmental issues in the news. Skills which

were covered in the infusion projects included (a) individual and group

research; (b) problem-solving; (c) consensus building; (d) systems thinking
which encourages the long view from a broad perspective; and (e) hands on
experience solving local environmental problems.

Summary

The purpose of this study was to develop and test the effectiveness of a
series of workshops in influencing the level of environmental literacy of faculty

participants, and to summarize the methods they used to infuse an
environmental perspective into their courses. First it was established that a

control group who did not participate in the workshops was equivalent to the
workshop group in years of teaching experience, self-assessed level of
environmental literacy, academic department, and employment status (full-time

versus part-time). For the data collected on affective, behavioral and cognitive
aspects of environmental literacy as measured by the Wisconsin Environmental
Survey on a pretest, i-tests revealed that the mean score of workshop and

control groups did not differ significantly on the pretest. The two groups were
equivalent in their levels of environmental literacy at the beginning of the study.
A repeated measures MANOVA was performed using all subscale scores

of the two groups on the three administrations of WES. Since a significant

interaction was found, this was followed by repeated measures ANOVA using
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the data for each of the subscales. Tukey-HSD post hoc comparisons revealed
no significant difference between workshop participants and members of the

control group on the pretest for all three subscales. This confirmed the t-test
results comparing pretest mean scores of the two groups for the three
subscales. On the second and third administrations of the WES (posttest and

delayed posttest taken four months after completion of the workshops), the

workshop participants scored significantly higher than the control group on all
three subscales of WES. These results support the research hypothesis that the

workshop participants would score significantly better than the control group on
the posttest, and the second hypothesis that the workshop participants would

score significantly better on the delayed posttest than the control group.
Finally, how the workshop participants infused an environmental

perspective into their courses was determined by reviewing the written infusion

reports. Patterns that emerged were reported.
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CHAPTER FIVE
Summary, Discussion, Conclusions & Recommendations

This study was conducted in response to the need for empirical research
evaluating the success of programs intended to increase the environmental
literacy of community college faculty. Workshops were designed to be the initial

step in greening the curriculum. They were structured to address the affective,

behavioral, and cognitive aspects of environmental literacy of participants and
to provide support for faculty efforts to incorporate environmental examples,

themes, and concepts into their courses. The review of the literature focused on
gathering the current best practice in designing the workshops to be tested. A

definition of the aspects of environmental literacy helped structure the cognitive
content of the workshops. Adult learning theory and change theory along with

the results of a pilot study were used to design the methods of delivery and
marketing efforts. Case studies of faculty workshops at other postsecondary
institutions offered a variety of formats to consider in synthesizing the model

used in this study. Fourteen components which served as the foundation for

creating the Greening the BCC Curriculum workshop series were reported.

The three research questions which were addressed in this study
focused on whether the environmental literacy of faculty participating in the

workshop series would be affected, whether any observed effect would persist,

and addressed how faculty would infuse an environmental perspective into
their courses. To gather data to answer the first two questions, a quasiexperimental pretest-posttest-delayed posttest nonequivalent control group

design was employed in which the workshop group participated in the series of

seven Greening the BCC Curriculum workshops and a control group selected
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from the same population of faculty on one campus of a community college did

not.
To establish equivalency, the two groups were matched on the variables

of employment status (full-time or part-time) and academic department. A chisquare test established that the groups were not significantly different on the

variable of years of teaching experience, and a t-test indicated no significant
difference in self-assessed level of environmental literacy. Both groups took the

Wisconsin Environmental Survey before the workshops began, immediately

following the last workshop, and four months after completion of the workshops.
The instrument yielded three subscale scores (affective, behavior, and

cognitive) which measured three different aspects of environmental literacy.
To further establish equivalency of the two groups at the beginning of the

study, t-tests comparing the scores of the two groups for each subscale on the
pretest were performed. No significant difference was found between the two

groups in their level of environmental literacy on the pretest as measured by all
three subscales.
To investigate the research questions regarding the affect of the

workshops on environmental literacy of the participants and the persistence of

any effect, research hypotheses were developed and the data gathered from
the three administrations of WES were analyzed.

A multivariate repeated

measures analysis detected a significant interaction for group X time of test
administration. In order to investigate this interaction, a univariate repeated

measures ANOVA was performed for each of the three subscales.

Since

significant differences were detected in the two groups for all three response
variables,Tukey-HSD post hoc comparisons were performed and the mean
scores of the groups were graphed. The lack of significant difference in pretest
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scores for the two groups on Affective, Behavior, and Cognitive Subscales

which had been previously determined with t-tests was confirmed by the post

hoc comparison. However, the workshop participants scored significantly higher
on both the posttest and delayed posttest taken four months after completion of

the workshops on all three subscales. These data lend support to the research
hypothesis that the workshop participants will score significantly better on the
posttest, indicating that the workshops did affect an increase in environmental

literacy of participants. The data also support the hypothesis that the workshop
group will score significantly better on the delayed posttest, indicating

persistence of higher environmental literacy levels in workshop participants.
It should be noted that the higher scores of workshop participants on the
posttest compared to the control group were not unexpected since the

workshop group was given a training opportunity specifically designed to
increase environmental literacy, while the control group was not. However, it

was the purpose of this study to determine if the environmental literacy of

workshop participants would be demonstrated to be significantly higher after the
workshops and whether any observed effect would persist by applying

statistical tests to the empirical data gathered.
It is interesting to note that on two subscales, affective and behavior, the

workshop participants’ mean scores rose from the posttest to the delayed
posttest. Although this rise was not statistically significant at a = .05 using the

Tukey-HSD post hoc comparison, it shows a trend of continued improvement
which bears further investigation. It could be argued, in fact, that improvement
in environmental sensitivity and efficacy beliefs about one’s ability to influence

the outcomes of environmental issues (measured by the affective score) and

increase in environmentally sound personal behaviors (measured by the
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behavior score) will contribute in the long run to increased knowledge of the

environment. This researcher would argue that it indicates a shifting paradigm
which ultimately is much more significant than knowledge of specific facts.

It is not surprising that for workshop participants the cognitive scores
which measured specific facts and concepts showed a slight decrease at the

delayed posttest compared to the posttest (although the decrease was not

significant and remained significantly higher than the control group according to
the Tukey-HSD post hoc comparisons). Much of the information was new to
many of the participants, and retention for four months of all the specific

information can not be expected. Rather, the workshop overview established a

familiarity with environmental concepts and information which will allow
participants a context in which to pursue those specific areas of interest and

applicability to their fields. Many of the participants focused their infusion
projects on South Florida issues, and continued to increase their knowledge of
the bioregion. This knowledge was not measured by the WES.
The third research question regarding how workshop participants infused

an environmental perspective into their courses was answered by summarizing
the written reports they submitted. Many faculty followed examples contained in

resource materials provided in the workshops and employed reading

assignments, writing assignments, environmental examples, and word
problems. Others utilized methods modeled in the workshops such as role play

activities, group interactions, and the use of appropriate videos to stimulate
discussion. Some were quite creative in their formulation of collaborative group

projects focused on environmental issues which involved accomplishing

several of their course objectives (e g. development of collaborative skills for

group work, research skills, critical thinking skills, and oral communication
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skills). Other faculty created a series of handouts weaving environmental

issues into their courses.
The scope of the projects varied greatly. Some faculty chose to

experiment with infusion in a small way, introducing a few word problems
involving environmental topics for examples in class, on homework

assignments, and for collaborative group work. Others utilized an
environmental theme for their courses. Allowing faculty to choose the scope of
their project, providing resources, and offering support in the form of small
group leaders available throughout the creation and implementation phases is

thought to have contributed to the fact that each of the twenty workshop
participants implemented an infusion project and submitted a written report
describing it.
Conclusions

The findings suggest that the workshop model developed for the
Greening the BCC Curriculum was successful in raising the level of
environmental literacy of faculty participants on affective, behavior, and

cognitive dimensions of environmental literacy as measured by WES. Further,
the increase in environmental literacy persisted for all three measures four
months after the workshops were completed. For the affective and behavioral
scores, the delayed posttest revealed a continued trend upward.

The methods utilized by faculty to weave an environmental perspective

into their courses were varied, and many of the techniques can be successfully
applied in a variety of disciplines. Of the eleven methods reported in this study,

those utilized by faculty across four or more departments included reading

assignments, use of environmental examples, use of videos and other audio
visual materials, and instructor prepared handouts.
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Recommendations

The research findings along with a review of the literature suggest the
following recommendations:

1. Broward Community College should offer the Greening the BCC
Curriculum Workshops to faculty collegewide in order to diffuse this curriculum

innovation throughout the institution.
2. Data regarding the effectiveness of the workshop series in raising the

level of environmental literacy of faculty participants should be reported to
college administrators to solicit their continued support of the project; a report of

the research findings should be disseminated to faculty and staff throughout the

institution to encourage diffusion of the innovation.
3. Faculty involved in the pilot project should be invited to make

presentations at future workshops so that colleagues can benefit from their
experience.
4. Updated and new handouts developed for future workshops should

be shared with pilot project participants to stimulate their continued
development and expansion of infusion efforts.

5. Based on input from faculty participants and workshop small group
leaders, future workshops should (a) emphasize examples of how to infuse an

environmental perspective throughout the workshop series rather than

reserving applications to the classroom for the last session, (b) invite students
who have attended a class which infused an environmental perspective to

share their experience and its impact at one of the workshops, and (c) discuss
environmental issues in the developed versus the third world nations when

focusing on global issues.
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6. Other community colleges, colleges, and universities interested in

greening the curriculum at their institution should examine the fourteen
components of the workshop model created in this study to determine if any

may be applicable to the development of a program to raise the environmental
literacy of faculty at their institutions.

Implications for Future Research

The results of this study suggest the following implications for future
research:
1. The rise in the mean score of workshop participants on the delayed

posttest compared to the posttest on the Affective and Behavior Subscales
suggest that these aspects of environmental literacy, when addressed, continue

to increase as faculty begin to implement their infusion projects. A longitudinal
study of the twenty workshop participants continued over the next year would

determine whether their environmental literacy as measured by the Affective
and Behavior Subscales would continue to rise. Data could also be gathered
on whether workshop participants continued or expanded their infusion efforts,

and the number of colleagues workshop participants influenced to begin
infusion efforts.

2. Future studies of the faculty environmental literacy model would have
greater generalizability if it were possible to randomly assign faculty to the
environmental literacy workshops and the control group. This would be

possible if an institution scheduled multiple workshop opportunities
simultaneously. Faculty who enrolled for the professional development

workshops would be those interested in participating in either workshop series
and would be informed that random assignment to the two groups would be
made. For example, the two workshop choices may involve different areas of
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curriculum innovation such as focusing on infusion of an environmental or a

multicultural perspective into the curriculum). This would further improve the

design by eliminating the variable present in this study in which the
experimental group participated in a workshop series and the control group

experienced no intervention.
3. As more institutions initiate greening of the curriculum efforts, the need

for an instrument specifically designed to measure environmental literacy level

of college faculty enrolled in a program designed for that purpose will increase.
Development of such an instrument which is valid and reliable is suggested.
4. A study which assesses the environmental literacy of students who

are enrolled in workshop participants’ classes at the beginning and end of a
semester would provide data regarding the effectiveness of faculty infusion
efforts.

5. The use of a survey instrument to gather data on the level of
environmental literacy of workshop participants was demonstrated in this study.
Future research utilizing qualitative methods including observations and
interviews could gather data on questions such as how specific infusion

projects implemented in the classroom impact students, how an individual
faculty member refines and expands the infusion effort, or why some faculty

choose not to incorporate an environmental perspective.
Continued research is needed to aid in the development, improvement,

and expansion of efforts to transform college curriculum to meet the challenges

facing our planet. Kelly (1996) summarized the importance of this mission:
Environmental literacy requires that we build bridges that connect the
individual disciplines and departments to the challenge of defining and
realizing sustainable development. If we assume that the power of
holistic thinking is that it makes clear how single disciplines and the
professions they underpin, both aggravate problems and contribute to
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their solution, then “interdisciplinary" curriculum and research is an
essential first step toward holistic understanding. By ensuring that
students clearly understand these connections, they can build the ethical
and technical skills to contribute to sustainable development in their
professional and civic lives, (p. 2)
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Appendix A

Outcomes Developed by the Wisconsin Center for Environmental Education
Based on the Environmental Literacy Framework

Cognitive Outcomes
Knowledge of Ecological Principles

Individuals, Populations, and Communities (habitats, niches, and
adaptations; food chains, food webs; population dynamics;

population and community interactions)
Change and Limiting Factors (change as a natural process; biotic
and abiotic limits to growth, size, and distribution of populations)

Energy Flow (sun as primary source, other sources and forms of

energy; transfer of energy through living systems; first and
second laws of energy - conservation of energy, entropy; need for

a consistent source of energy by systems and individuals;
photosynthesis and respiration

Biogeochemical Cycling (conservation of matter, nutrient and

materials cycling; hydrologic cycle)
Ecosystems and Biodiversity (importance of biodiversity;
interdependence of organisms, ecosystems)

Knowledge of Environmental Problems and Issues
Air Quality (ozone depletion; global warming; acid deposition; air
pollution)
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Water Quality and Quantity (water pollution; use and management)
Soil Quality and Quantity (soil depletion and pollution; use and

management)

Wildlife and Habitat (habitat and biodiversity loss; use and

management)
Energy (sustainable and non-renewable; consumption)

Human Population and Health (overpopulation; environmental

health hazards)
Waste (solid waste; hazardous wastes)

Knowledge of Environmental Issue Investigation and Action Strategies
Knowledge of strategies used to investigate environmental problems
and issues

Knowledge of appropriate action strategies for the prevention or
resolution of environmental problems and issues (D. Simmons, 1995,

17-18).
Affective Outcomes

Environmental Sensitivitv/Awareness
Positive Attitudes and Values for the Prevention and Remediation of
Environmental Problems and Issues Regarding: air Quality and quantity;

soil quality and quantity; wildlife and habitat; energy; human

population and health; waste (D. Simmons, 1995, 18-19).
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Efficacy Beliefs
Locus of Control

Assumption of Personal Responsibility

Locus of control refers to the belief in one’s ability to influence, working
alone or in cooperation with others, the outcomes of environmental issues. The

assumption of responsibility entails: (a) recognition that one’s negative
behavior has a negative effect on the environment and likewise one’s positive

behavior can have potentially positive effects on the environment; (b)

acceptance of personal responsibility for negative environmental effects or
impacts; (c) willingness to help correct negative environmental impacts, and

resolve environmental issues (D. Simmons, 1995, p. 58).
Behavioral Outcomes

Ecomanagement; Economic Action; Persuasion; Political Action; Legal

Action; Other
Ecomanagement involves conservation of resources, economic action
includes purchasing environmentally sound products, and persuasion involves

using “personal and interpersonal means to encourage environmentally sound

practices” (D. Simmons, 1995, p. 58). In this context, encouraging
environmentally sound policies and legislative initiatives is the description of

political action and assisting with the enforcement of environmental regulations
is an example of legal action (D. Simmons, 1995).

* In development of the instrument to measure environmental literacy, the

WCEE combined the questions relating to affective outcomes and efficacy
beliefs to form the Affective Subscale (Peri, 1996).
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Appendix B
Outline of the Workshops
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^he gee eunnveucuM pnoyEe'c
Environmental Literacy Workshops

DATE

TIME

CONTENT

9/19/96

7:30-9:00 pm

Presentation with slides for students, faculty
from S. FL postsecondary institutions, Dr.
David Orr

9/20/96

10:30-11:30

Presentation to President’s Staff and other key
administrators by Dr. Orr & Peggy Green

12:30-2:30

Pretest; Motivational presentation and
discussion regarding the role of higher
education in addressing the environmental
crisis (facilitator: Dr. David Orr, professor and
chair of the Environmental Studies Program at
Oberlin College, and author of Ecological
Literacy and Earth in Mind); hand out
“workshop syllabus” describing upcoming
sessions.

9/20/96

Workshop 1

10/1/96

2:00-4:00
Workshop 2

10/8/96

2:00-4:00
Workshop 3

Review of Dr. Orr’s message regarding the
urgency of needed educational reforms; other
advantages of connecting the disciplines;
expected outcome of workshops - faculty
developed infusion modules; needs
assessment; discussion of world views;
Introduce topic of interconnectedness
and illustrate with video Diet for a New
America ; discuss in small groups using
guided focus questions.

Wetland Walk conducted by Ms. Judy Sulser
of West Lake Park; class held at the BCC
North Campus created wetlands; discuss
values of this habitat; Introduce basic
ecological principles of biogeochemical
cycles, energy flow, biodiversity, community.
Reinforce interrelatedness. In small
groups, exchange personal wilderness
experiences. Handout summarizing energy
and resource needs of organisms,
photosynthesis and respiration.
106

10/15/96

2.00 - 4:00
Workshop 4

10/29/96

2:00 - 4:00
Workshop 5

11/5/96

2:00 - 4:00
Workshop 6

11/12/96

2:00 - 4:00
Workshop 7

Introduce concept of bioregionalism; panel
discussion of selected major Environmental
issues in South Florida including Everglades
Restoration; (Resources - Dr. Diane Owen,
biologist at UF Extension Office in Davie and
panel of experts representing different
stakeholders including Office of Environmental
Protection, Sierra Club, developer, Governor’s
Commission for a Sustainable South Florida,
South Florida Water Management District)

Environmental issue forum / debate;
participants will work in groups to prepare to
role play a mock public hearing to discuss
issues surrounding the chosen “hot topic”.
Mock meeting will be culminating activity.
Steps to be taken in working to solve
environmental problems will be discussed.
Holistic thinking and systems approach will be
emphasized.

Overview of global environmental challenges.
over-population, loss of biodiversity, global
warming (view Earthwatch video and discuss
in small groups), ozone depletion (multimedia
presentation by Marcey Carabelli); what can
one person do? World view and how we live
our lives. Greening of the Campus initiative
becoming a model of good practice. The
Rocky Mountain Institute’s energy
conservation work, (renewable vs
nonrenewable energy resources)
Review concepts discussed in the workshops.
Distribute Greening the College Curriculum
books & other resources which provide
specific examples of infusion of environmental
perspectives in various disciplines. Conduct
small group discussions between faculty in the
same discipline to brainstorm ideas; then
work in small interdisciplinary groups to
exchange ideas for course innovations.
Assign interdisciplinary support groups to
meet in January; Posttest
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Wk of 1/21/97

3/11/96

(TBA)2hr.

2:00-4:00

Interdisciplinary groups meet independently
facilitated by a trained group leader to discuss
and give each other feedback on specific
plans to infuse environmental examples/
topics/ themes into courses to connect the
curriculum, develop critical thinking skills, and
apply holistic problem solving strategies to
real world problems.
Each participant makes a short presentation to
the group outlining their infusion project; short
written summary of each project is submitted.
Delayed Posttest
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Appendix C

Form for Reporting Infusion Project
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Summary of Greening the Curriculum Project
Directions: Please type or print.
Name_________________________
Course(s) involved in infusion project___________________________________
On the back of this sheet, describe how you incorporated environmental
examples, themes, or assignments in your course(s) in order to infuse an
environmental perspective while accomplishing your course objectives. You
may use additional pages if needed. Please attach your syllabus, homework
assignments, examinations, or other documentation of your curriculum
innovation.
In the space below, please share your thoughts about the effectiveness of your
project and plans you may have for modifying or expanding infusion of an
environmental perspective in your course(s).

Describe the students’ responses to your efforts.

Do you give your permission to share these materials with other
faculty as long as you are given credit for the work? ___ yes ___ no
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Appendix D
Registration Form for Workshops
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Greening the Curriculum
REGISTRATION FORM
NAME_______________________________________________________________
DEPARTMENT_____________________________ Full time I Adjunct
COURSES

TEACHING

THIS

YR_________________________________

YEARS OF TEACHING EXPERIENCE

(Full time)____

(Part time)______

SELF ASSESSMENT OF CURRENT LEVEL OF ENVIRONMENTAL
LITERACY: Circle the number of the statement which best describes you.
1. I have little interest in environmental issues.

2. I am aware of environmental issues, but have little time to address them.

3. I have taken the time to learn about certain environmental issues and have
made an effort to recycle, turn off lights when not in use, and similar actions.
4. I consider myself more active than most in working to address environmental
concerns. I have become quite knowledgeable and concerned about certain
issues and I have altered my life style as a result.
5. Working to solve environmental problems is a very high priority in my life and
I spend a significant portion of my free time participating in activities such as
removing exotic species, writing legislators, supporting candidates who are pro
environment, persuading others to change to a “green” lifestyle, etc.

I understand that the Greening the BCC Curriculum Workshops are part of a
research study. The data collected from the environmental literacy survey will be
analyzed to report a group result. Individual data will be kept completely anonymous.
I am aware that the workshops will be videotaped for the purpose of documenting
the activities to share with other institutions interested in initiating such a project. If I do not
wish to appear on tape, that request will be honored.
I commit to attend the entire series of seven workshops during term 9671 and two
meetings during term 9672 (schedule on reverse side). I understand that upon completion
of the project in March, I will receive a certificate, the book Greening of the College
Curriculum, a CD, environmental resource materials, and 20 hours of professional
development credit.

Signed_________________________________ Date_______
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Appendix E
Focus Group Participants
*

BARRY UNIVERSITY

Dr. Bobbi Stewart (Biology)
Dr. Rosemary Davis (Biochemistry)

BROWARD COMMUNITY COLLEGE

Professor Lee Jones (behavioral sci.)
Professor Trish Joyce (English)
Professor Mike Stumpe (geology)

EDISON COMMUNITY COLLEGE

Dr. Joan VanGlabek (mathematics)
Professor Linda Weinland (biology)

FLORIDA ATLANTIC UNIVERSITY

Dr. Charles W. Finkl, Jr. (geology)
Dr. Monica Ramirez (earth sci/geography)
Ms. Susan Toth-King (environmental ed.)

FLORIDA INTERNATIONAL UNIV.

Dr. Jim Huchingson (religious studies)
Dr. Tom Pliske (env. sci. / biology)

FLORIDA MEMORIAL COLLEGE

Dr. William Hopper (chemistry)

LYNN UNIVERSITY

Dr. Fred Cichocki (environmental studies)

MIAMI DADE COMMUNITY COLLEGE

Professor Chris Miggliaccio (biology)
Professor Ron Mossman (biology)
Dr. Robert L. Pope (biology)

NOVA SOUTHEASTERN UNIVERSITY

Dr. Charles Messing (marine invert, zoo)

PALM BEACH COMMUNITY COLLEGE

Professor Robert Bergen (biology)

UNIVERSITY OF MIAMI

Dr. Mindy Nelson (biology)

* This focus group was conducted as part of a meeting of the
Postsecondary Environmental Education Coalition organized by the
Region V Environmental Education Service Project (RSP-V). RSP-V is a
project of Florida’s Office of Environmental Education administered by
Florida Gulf Coast University.
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Appendix F

Examples of Infusion Reports Submitted by Workshop Participants
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Summary of Greening the Curriculum Project

Directions: Please type or print.
Name

Carole Langlois______________________________________________

Course(s) involved in infusion project Statistics, PreCalc. II, Algebra______

On the back of this sheet, describe how you incorporated environmental
examples, themes, or assignments in your course(s) in order to infuse an
environmental perspective while accomplishing your course objectives. You
may use additional pages if needed. Please attach your syllabus, homework
assignments, examinations, or other documentation of your curriculum
innovation.

In the space below, please share your thoughts about the effectiveness of your
project and plans you may have for modifying or expanding infusion of an
environmental perspective in your course(s).

In my math classes it has been exciting to see students react to the environmental con
cerns presented in my handout. Conservation of water and removing pollutants from the

atmosphere became “real problems” to be solved. The project proved to be very effective

since it was a deviation from a “mathematics as usual” approach and a definite connection
to other disciplines taught at the college. Fll continue to collect and disseminate the latest
data on environmental issues to keep my students aware of their responsibilities to the

world around them.
Describe the students' responses to your efforts.

The students were startled and keenly interested when they read some of the facts
concerning environmental issues. They began to contribute their own reports, clippings

from magazines and newspapers, and information found on the Internet that addressed
environmental problems. The state of the environment is a problem that touches each of us

and the future of our children, grandchildren, etc.
Do you give your permission to share these materials with other
faculty as long as you are given credit for the work?
X yes___ no
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Continuation of Langlois Report (2 of 2)

The following have been done and will continue during 9672 - and hopefully in future
terms.

1. A handout was designed by me and distributed to all students. (Save the Environment.
It’s YOUR Responsibility.)

2. Discussions concerning the handout were encouraged.

3. Mathematical word problems concerning environmental facts were formulated to be
used in group discussions and for collaborative activities.
4. Multicolored bookmarks were designed and distributed. (Save the Environment. It’s
YOUR Responsibility.)
5. February was designated as “Environment Awareness Month.’’

6. Students were encouraged to share their concerns about the environment by presenting
oral or written reports, clippings from magazines or newspapers, etc.
7. The video, “Langlois Fuel Spill Prevention System”, was viewed and discussed. This
invention, designed by my husband, addresses a marine environmental problem. It
will prevent the pollution of our waterways caused by the inadvertent spilling of
gasoline and diesel oil.
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Summary of Greening the Curriculum Project

Directions: Please type or print.

Name

Deborah Hefferin_________ ;__________________________

Course(s) involved in infusion project SPC1024- Introduction to
Oral Conrnunication: ENC2210- Professional & Technical Writing
On the back of this sheet, describe how you incorporated environmental
examples, themes, or assignments in your course(s) in order to infuse an
environmental perspective while accomplishing your course objectives. You
may use additional pages if needed. Please attach your syllabus, homework
assignments, examinations, or other documentation of your curriculum
innovation.
In the space below, please share your thoughts about the effectiveness of your
project and plans you may have for modifying or expanding infusion of an
environmental perspective in your course(s).

Using environmental topics for essays is an easy way to

to incorporate.

Since this is “business writing.” the topic

examined the relation between technological change and envir
onmental protection.

The in-class drafts were good.

revisions are pending.

The group discussion topic is working well.

The stu

dents were allowed latitude in choosing a problem that

relates to environmental concerns.

They are still in the

research stage, but I am anticipating good discussions.
Describe the students’ responses to your efforts.

At first the students thought the topic was too restricbut once they began the research, they found that almost
anything is related to environmental problems.

Do you give your permission to share these materials with other
faculty as long as you are given credit for the work? X yes__ no
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Continuation of Hefferin Report (2 of 3)

SPC 1024:

Group Discussion

Students are put into groups of 5-6 members.

The

group’s first task is to decide on a topic area that relates

to a problem in/with the environment.

The class brainstorms

12-15 possible topics and then the groups begin to focus what
they want to do.

Only one group per topic.

After preliminary research, the group poses a research

question that addresses a policy change (What should be
done...?)
The group identifies issues related to the topic and an

appropriate “agency” to solve the problem.

They also decide

who should be invited to the caucus.
Each student researches the problem, locating and

reading a minimum of five sources on the topic.
The group meets and defines the problem (Step 1 or

Reflective Thinking Process)

On the assigned day, the caucus meets and explains the
nature of the problem.

They then individually offer

solutions, the group analyzes & evaluates the solutions, and
the group decides on the best solution.

The group then

discusses what needs to be done to implement their solution.
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Continuation of Hefferin Report (3 of 3)

ENC 2210:

Essay Topic

This is one of two topics that was presented for in-

class writing.

topic.

There was no research or preparation of the

The student had 1 hour to prepare, write, and

proofread.

“Technology is changing our society and our environment
at an incredible rate.

How do we balance the change with

preserving the environment?

Do we need to?
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Why or why not?”

Summary of Greening the Curriculum Project

Directions: Please type or print.
Name

Sandra K. Austin______________________________ _________

Course(s) involved in infusion project

BSC 1005-General Biology

On the back of this sheet, describe how you incorporated environmental
examples, themes, or assignments in your course(s) in order to infuse an
environmental perspective while accomplishing your course objectives. You
may use additional pages if needed. Please attach your syllabus, homework
assignments, examinations, or other documentation of your curriculum
innovation.
In the space below, please share your thoughts about the effectiveness of your
project and plans you may have for modifying or expanding infusion of an
environmental perspective in your course(s).

----- 1 ..would like to find ways to make the course more inter
active.

At some point I would like to try a role-playing

exercise similar to the one we participated in concerning the
sugar tax referendum.

Describe the students’ responses to your efforts.

Both this semester and in previous ones I have received
much positive feedback on the coverage of ecological topics

in General Biology.

The students especially like and

appreciate the Florida material.

Many students are new to

the area, and even those who have lived here for some time
are often ignorant of many aspects of our local environment.

Do you give your permission to share these materials with other
faculty as long as you are given credit for the work?
x yes___ no

120

Continuation of Austin Report (2 of 3)

I, along with other General Biology (BSC 1005)

instructors, teach an ecology unit as the first part of the
course.

In addition to material covered in the text, I spend

about two hours discussing basic Florida ecology.

I have

done this for several years, but with modifications from time

to time.
Currently I give students a one-page handout that

includes an outline of lecture material on one side and a map
of the current and former boundaries of the Everglades on the
other.

The outline is a greatly condensed version of a one-

semester course that I have taught on Florida ecology.

I use

my personal slide collection to illustrate concepts and to

show examples of typical plant and animal species for each
community.

I also bring in environmental topics where appropriate
throughout the rest of the course.

For example, acid rain is

discussed in connection with pH in the chemistry unit.

When

we cover photosynthesis, I stress that we and other animals
depend on plants for food, as well as atmospheric oxygen.

In

genetics and evolution we discuss environmental influence on
gene expression and on the relative abundance of various

alternative alleles in populations.

For example, adaptation

in the human population to survive malaria has led to an

unusually high incidence of the alleles that cause sickle

cell anemia and thalassemia.
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Continuation of Austin Report (3 of 3)

Hopefully, students leave the course with the impression

that ecological and environmental issues are intricately
intertwined with our lives and that solving environmental

problems will require combined creative effort from all of
us.
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Summary of Greening the Curriculum Project
Directions: Please type or print.
Name

Emery E. Alford___________________________ _____________ ____

Course(s) involved in infusion project

MUL201Q__________________

On the back of this sheet, describe how you incorporated environmental
examples, themes, or assignments in your course(s) in order to infuse an
environmental perspective while accomplishing your course objectives. You
may use additional pages if needed. Please attach your syllabus, homework
assignments, examinations, or other documentation of your curriculum
innovation.
In the space below, please share your thoughts about the effectiveness of your
project and plans you may have for modifying or expanding infusion of an
environmental perspective in your course(s).
See attached.

Describe the students’ responses to your efforts.

Do you give your permission to share these materials with other
faculty as long as you are given credit for the work?
X yes___ no
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Continuation of Alford Report (2 of 6)

“The Greening of the BCC Curriculum”
Some Thoughts on its Philosophical Applications and Infusion into

the Humanities Disciplines
Initially, my motivation for enrolling in “The Greening of the

BCC Curriculum” was two-fold:

to increase my personal knowledge

about environmental issues and to gain in-house professional
development credits. At that time, I misunderstood the focus;

that

is, how one might incorporate environmental issues and concerns

into specific course outcomes. As we near the end of the workshop

series, my final assignment is to draft a response as to how to
incorporate this new-found knowledge and related environmental
topics into my discipline area, specifically music.

As a department

head/administrator, my thoughts also run towards other arts and

humanities curricula.
My participation in the numerous and varied workshops was

highly enlightening and enjoyable.

For instance, as a non-native

Floridian, I was thrilled to learn some basic Florida history.

The

sessions dealing with “The River of Grass,” the coral reefs, the

effects of human migration to South Florida upon the Everglades and
the aquifer, and the issues related by the Indian tribes and central

state farmers were most educational. The guest speakers, video
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Continuation of Alford Report (3 or 6)

presentations, and the mock town meeting increased my awareness
of the critical issues facing the region, and the global community.

In general, the bread and butter courses of my department’s
humanities component are the appreciation or survey courses (i.e.,
ARH2000, MUL2010 THE2000; Art, Music, & Theater Appreciation

respectively). Typically, each of these course is taught in a
chronological manner with the purpose of relating the impact of

certain sociological, political and cultural events upon the arts.
Primarily these course serve as a brief introduction to the

“landmark” artists, musicians, and playwrights and their particular
impact or influences—upon or by-society as a whole. Throughout
history, artistic works have survived and serve to document major

political, social, and cultural ideals in both abstract and concrete
forms.

A cursory review of any art appreciation or history text will

immediately reveal countless renderings of portraits and landscape
scenes, still life’s of flowers, fruit, and animals, seasonal settings

exposing the harsh times of winter or battles of war, or the joys of

spring and love.

Likewise, a sampling of plays will invariably

describe in explicit detail the natural environmental surroundings in

order to establish the appropriate setting for the play.

In music,

compositions abound with titles that immediately reveal the
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Continuation of Alford Report (4 or 6)

composer’s relationship to nature.

Vivaldi’s The Seasons attempt

to portray the birds of spring or the gloom of winter while

Smetana’s The Moldau begins as a ride down two small streams that
join together into a glorious and joyful adventure down a majestic

and beautiful river. (Through the diversity of our student body, a
recent international student informed my class as to how polluted

this river has become.

Now, every time I discuss this particular

composition, I relate that student’s concerns for what was once a
clean and pristine river.)
Personally, I have always been drawn to the style known as

Impressionism, both in music and art. That style is highly

influenced by the elements of air, light and water and literally

thousands of paintings and musical compositions reflect the

individual artists’s love of nature and their surroundings.

Monet’s

impressionistic painting of a sunrise or Debussy’s pianistic

portrayal of the wind blowing the Voiles present an opportunity for
me to personally discuss the beauty and value of our air and the need

to protect its quality.

In stark contrast, the harsh realities of a

nuclear war and its environmental destruction can be addressed

through the twentieth century Polish composer Penderecki and his
Threnody to the Victims of Hiroshima. The musical depiction of
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Continuation of Alford Report (5 of 6)

sounds of a tropical rain forest as might be heard in music

sometimes referred to as new age or the use of naturally recorded
whale sounds as found in the music of Hovhaness provide additional

opportunities to infuse into the curriculum discussions regarding

the conservation of natural resources.
Further, the materials artists and musicians use to create

works of art-natural materials such as clay, wood, stone, water;
or the chemicals used in the photographic process—now pose the

chance to address such issues as replenishment possibilities, their

safe disposal, or the possibilities for recycling.

materials used in making music can be addressed.

Similarly, the
In its most

primitive form, the writing of music requires pen and paper.

Natural

materials—woods, metals, animal skins, ivory, mother of pearl—

constitute many of the instruments themselves. Today, modern

technology allows the creation of music and instruments by using

synthetic materials such as plastics or hybrid metals used for
internal and external computer parts. These pose a plethora of
environmental problems.

As a case in point, we have in existence

today many instruments from past cultures that are still in a

playable condition and are often heard on recordings using

“authentic” instruments to that period.
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However, one can be

Continuation of Alford Report (6 of 6)

tempted to ask whether the currently popular MIDI (music

instrument digital interface) keyboard instrument now in use might
survive into the future as have the instruments of ancient Greece.

Likewise, the manner in which we preserve works of art, and

specifically music, is in transition.

We have gone from the

parchment used by monks in the Middle Ages to Edison’s phonograph
to the now prevalent compact/laser disc format.

What lies ahead

and what is the future environmental impact of all those now
outdated long playing vinyl records or those miles of mylar encased

in plastic cases we know as cassettes?
I believe artists have historically, and by the majority, been

especially sensitive to their environmental surroundings.

This has

been depicted in numerous abstract and concrete forms using a

variety of natural and manmade materials.

My increased awareness

of local and global environmental issues now prompts me to

persevere in the enlightening of my students—either as artists or
producers of artistic creations, or as the consumers of art—of their

need to preserve and protect the resources necessary towards our

enjoyment of these aesthetic phenomena. I hope to do this in much

the manner touched upon above and in creative and related ways not
yet discovered.
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